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ABSTRACT

Data communications, as in emerging technologies, f[oses

managerial rproblems for the Navy. The problems involve )
keeping knowledgable about new technologies, evaluating i

their aprlication, and controlling usage to ensure compat-
ability with organizational strategic goals. An IRM frame-

work is utilized to examine the problems and to discuss the 5
viewpcints of and decision problems faced by the user, as a a
tuyer, and central zanagement, as the provider of infcrma- q
tion Ltased services. Alternative means of providing the l
service include outside consultants, NAVTEICCH, }
NAVDAC/NARDACs or exranding an 1individual activities staff. ?
Fach cf these is a viable option and each are analyzed. The |
authors recommend the formation of a steering committee, 4
comprised of represertatives from NAVDAC and NAVTELCOH, to
rrovide strategic direction and policy and an Organizational o
Technology Team to provide targeted assistance as a signifi- ]
cant step toward managing the implementation of this s
emerging data communications technology. '
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I. INTRODOCTION

A. GENEFAL

With the rapidly growing recognition that information is

a Tresource, increasing emphasis has been placed on its
Eroper management. As the technical expert in matters
relating to Automated Data Processing (ADP), the Naval Data
Auatomaticn Command (NAVDAC) and its regiomalized satellites -
Fiay an important rcle in Information PResource Maragement !;
(IRM). Wwith the prcliferation of office automation equip- 1
ment, the principal focus has been to tie together the
various computers both within an office and between offices i:
via some form of <ccmmunications. Consequently, another E
"player", Naval Telecommunications Command (NAVTEILCCi)
Fecomes involved. Although the interdependency between ADP
and telecomaunications 1is evident from a functional stand-
point, the two principals seem to lack a coordinated effort
to resolve some of the key management issues resulting fron
the ccnverging technclogies. S
The ADP environment is governed by Life Cycle Management iﬂ
(LCM) . LCY embraces the strengthening of early decisicns 'j
which sharge the «ccsts and utility of an Automated ]
Information System (AIS). These early decisions encorpass

full consideration of functional, ADP, and telecommunica-

tions requirements tc produce an effective AIS. Further, the "1
ICM prccess seeks to achieve certain objectives including:
1. to assure management accountability for the success
or failure of AIS developments and to identify the °®
rcle and responsibility of functional, teleccmmunica- .
tions, and ALF managers throughout the life cycle of
an AIS;

,,.. .
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2. tc establish a control mechanism to assure that an
AIS 1is develcjged, evaluated, and operated in an
effective manner at the lowest total overall cost;

3. tc provide visibility fcr all resource requirenments
of ar AIS; and

4. to promote cost effective standardization of an AIS
Zcr use throughout the Department of Derfense (DCD)
and the Department of the Navy (DON). [Ref. 1: pp.
35 - 55]

Within the context of Navy 1Industrial Funding (NIF),
NAVDAC's organizaticn is placed fundamentally in a "seller-
kuyer" relationship with its clients. As a "business enter-
prise," NAVDAC anust therefore be responsive to the most
current needs of 1its customers. With this knowledge, the
issue reduces tc one of selecting the "right" services in
the right amount to frovide to regionalized customers. As
might Le expected, there are many complications which
€exacerbate the development of a simple and straightforward
solution ircluding:

1. NIF requirements for stabilized rates;

2. hecw to forecast or predict customer requirements so
as to keep pace with technology and demand;

3. at what level should internal management ccntrcl be
igplemented;

4. the differences in the management environments of the
two principals with respect to policies, procedures,
etc.; and

5. the attendant impact on the level of services.

Telecomnunications requirements in support of ADP are
submitted by the regquiring activity or submitting authority.
There are several differences tetween ADP and telecommunica-
tions sufppcrt regarding to policy, levels of requirements,
dollar/approval thresholds, procedures/schedules for sutmit-

tingy fplans, submittirng authority, validation authority, and

B
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approval autkority. A good explanation of these variarces
ard a ccmparison of the differences is contained in LT A.

Sheedy's thesis on the Acquisition Of Telecommunicaticrs In

The Navy From An Autcmatic Data Processing (ADP) Poirnt OFf

View [Ref. 1].

BE. CBJECT OF RESEARCH AND RESEARCH QUESTIONS

The purpose of this research is to review and evaluate
the rcle of NAVDAC and its satellites in providing technical
advice and support fcr data communications from the stand-
roint of Informaticn Resource Management. Inasmuch as IRM
entails a wide range of applications, this research will
provide cnly a troad overview of IRM within the context of
NAVDAC's 1role as technical expert on ADP matters. The
primary focus will Le on who should provide long haul data
communications service to its Navy customers and through
what means. If pertinent, the research will also address how
and where the Navy Regionalized Data Centers (NARDACs) and
the Navy Automated Data Facilities (NAVDAFs) as the repre-
sentatives of NAVDAC should provide data communications
services to its local customers. These are the princigal
research guestions as well. The study also seeks to find the
answers to related questions such as: "Is NAVDAC the agpro-
priate instrument for effecting telecommunicaticns for
ADP?"; "What services/support is needed or desired by lavy
customers?"™; "Should NARDACs supply complete ("cradle to
grave") support for users or merely technical assistance as
reguested?®

C. METHCDOLOGY

Fundamentally, the methcdology employed will be to
develor a framework of thinking for NAVDAC to deal with
essential decision prcblems. This framework will employ the
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IFM ccrcept and will seek

to provide insight 1inte¢ various

decision problems 1in a continually changing and turbulent

envircnaent within the unique constraints imposed r[y lNavy

arl DCD rolicies. In particular,

decision preblems of

int2rest pertain to what services NAVDAC should provide ani

how 1t should provide them.

In order to permit a meaninjful

study, primary emphasis will ke placed on data communication

services.

D. OEBGANIZATION

The crgarization £ this thesis reflects the authors®

view o0i tre factors essential to formulating @meanirjiul

conciusicrns and useful recommendations regarding the rcle

NAV2AC zust assume 1n the data communications arena. 3ecause

the tlesls revolves arounl economic IRM concepts, a generic

framework for IEM™ 1is first developed. To establish that the

relationship of NAVIAC and
fundarerntally rno differernt
rusinesses in the frivate
Chapter I1I
NAVCAC/N2RCACs within the

sense, Clrapter IV outlines

suppliers,

its satellites to customers is
than that which exists tetween
sector and information systenms

Frovides a background of
NIF environment. In a general

why computers are linked, what

the linked computers can offer, and how to link computers

together. <Chapter V then provides the scope of the ADP/data

communicatiorns issue and

communications costs,

includes a discussion of data

Further, the 1internal procedures

within the ©Navy for acguiring the needed services are

outlined. In Chapter VI the essential ADP/data ccmmunica-

tions management 1ssues are

presented. Chapter VII then

frovides an aralysis of the issues presented to that rpoint

ard offers recommendations.

concludes the thesis.

The final chapter suamarizes and

1M
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D. USERS' PERSPECTIVE OF IRM

rh

1. Asgects Cost

The requestor ( also referred to as the user irn this
section) pust examine the cost versus the benefits of the
service cr yroduct being considered. In most cases the total
renefit to be derived and the total cost to obtain the
tenefit are a combination of the obvious and the not so
cbkvious. Depending cn the service or proiuct, the tenefits
may re guantifiable cr more gqualitative 1in nature. They
could fte measured in terms of a new 1nachine which produces
more units per hour c¢r the benefit may be something harder
to quartify such as high morale or better commurnication
tetween rersonnel. The cost as well may be easily measuratle
or more subtle. The ccst may be as obvious as a price taj orn
a machine or more suktle, such as the cost of opportunities
forgone.

A simplistic example may illustrate these factors of
cost tc a requester. A father wants a bicycle for his scn.
He (the requester) gces to a store (the supplier) to inguire
about the price of a boy's bicycle ( product/service). The
cost he is told is $110. The father at this point is faced
with his first decisicn among tnree basic alternatives: buy
the bicycle from the supplier; tuild the bicyle himself; or
not get the bicycle, as the price seems higher than the
prospective benefit. After some reflection he decides that
ke can tuild the bicycle himself at less than the r[rice
guoted by the supplier. The father prices the piping, chain,
sprockets, etc. and finds that the material cost is $60. He
therefore decides that the cost (360) of providing the
product himself ("in-house") is (a) less than the ccst of
aguiring it from the supplier and (b) 1less than or equal to
the benefit (ie. family/emotional well beinj) to te derived
from oktaining the prcduct/service.

25
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"input view", the operative guestion 1is "how much ncre

AL S s e

information will be generated by an additional wunit of

input?" Stated anotrer way, "is incremental revenue greater

. JAR

than ircremental cost?" If so, proceed alonj the concertual
Fath (TPC) until Marginal Revenue equals arginal Cost. The
"output orientation" considers cost. Again proceed along the
TPC as long as incremental costs are less than the incre-

mental revenue until the Marginal Profit equals zero, i.e.

P A!L‘_‘_‘ Lt

Marginal Revenue minus Margirnal Cost eguals Ze1o.
Irresgpective of the method of search, the same rroint is

. X0

reached.
A ccmpelling argunent can be made for emploving what is
known as the Manager's Cost Function. This relates the cost

cf rroducing information to the <quantity of information

KT

produced. Employing this persrective yields the minimum cost
to prcduce a given level of output. A decision based on the
Cost Function implies a choice of technology since it is ]
shaped bty technology and the resource price. The concerts of B
Marginal, Average and Total Costs can be applied tc evalu- B
ating the Cost Function. A word of caution must be inter- ?
jected Lere since «ccsts are meaningful only in the context
of the decision problem. In other words, what is fixed irn
one decision problem may be variable in another. Wita fixed
costs, Margiral Cost remains unaffected but the Average Cost
Curve is raised at every output level. Empioying the Cost
Function ir searching for the optimum 1level of outjut

. DO R

entails finding the rroint on the Cost curve where Marginal
Frofit is zero.

In summary, there are various methods availakle for .
seeking the solution to the capacity choice problemn. In 5
general, the methods wutilize incremental values, ot her -1
things teing equal. Whichever method 1is selected, the
results will be identical.

24
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t = any period cf time from 0 to T

T = orgyanizaticn planning horizon

r = discournt factor (cost of capital)
g = transfer price of irformatioan

I = informatior

PR = market price of the resource

F = resource

Py rearranging this equaticr, r[profit can be measured ir
units cf£ information (i.e., divide by life <cycle costs of
information) and an economic tradeoff of resource ard infor-
mation is also generated (sloge). Because of the assumption
treating future prices identical to current prices,
discounting aspects cancel out and maximizing profit in the
present will account for the raximum profit in each of the
succeeding planning years and over the life cycle.
Recognizing the new eguation is of the form ¥= Lt + aX,
isoprofit lines <can te plotted on the same graph as the
Total Prcductivity Curve (TPC). The slope of the isoprofit
line is, again, the external economic tradeoff. The rrofit
maxieizing producticn plan occurs when Marginal Physical
Productivity (MPP) e€quals the resourcesinformation relative
price. Graphically, this is the slope of the isorrofit
lines. This woccurs in the decreasing returns stage. In
effect, this process can be described as matching the organ-
izaticn to the envircnment. Conceptually, the path repre-
sented by the TPC is '"transited" with various stops alcng
the way to check the value <c¢f the tradeoffs. If a higher
rate can be achieved internally, (as opposed to externally)
then continue to conceptually transit the TPC path until
internal tradeoffs match the external tradeoffs (or it is
passed, then back up). Of course, there exist other orienta-
tions to reaching this profit maximizing point. From the

23
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Fundamentally, tlke enphasis is placed on tecknology and
how it car gJenerate the desired information. With this in
rind, there are four steps in exploring technology charac-
teristics. In order from simplest to most complex, they are:

1. ccnstant returns to a variable input;

(39

. decreasing returns to a variable resource;

)

. lincreasing returns to a variable resource; arnd

&

. stages of production which incorporate steps (2) and
(3.

Returning to the central issue, i.e., the profit maxirizing
capacity, it is aprarent that the profit function must be
incorporated 1in some way. Before proceeding further,
however, it would be fruitful to briefly discuss the
concepts of discounting or rpresent valuation. With the
knowledge that interest rates (opportunity to earn addi-
tional money) and inflation rates affect the real value of
money over time, managerial decisionmaking must take into
account the value of time. Accordingly, discount factors (or
interest rates depending on the perspective) are aprlied to
calculate this time value. Without entering into a detailed
discussion, the present value, Pv, of a single amount, F,
payable in lump sum, n years froa now and assuming an
interest rate of r, can be computed as follows:

Ev = F/(1+r)*x*xn

With this Lasic understanding of the concept of discount
factors for present life valuation, and omitting the mathe-
matical derivaticn, the decision problem can be stated alge-
rraically as

MAX {Sum (t=0,T) (1/(1+r)**t)} * (g*I - Pr *R)
ty choice of I, R
ccnstrained by I = I(R)
I, 20

where

22
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C. HCW T0 FRAME THE CAPACITY CHOICE PROBLEM AND SEARCH FOR
I1S SOLUTION GIVEN THE STRUCTURE OF A PROFIT CENTER

To facilitate the reader's understanding of the cafpacity
ctoice protlem, it is necessary to abstract to a level above
the system component level and view the IRM System as a
single entity with resources as inputs and 1informaticn as
outputs. Applying tle concept cf incentives, rewards, and
renalties, this single éntity can be structured as a profit
center. Further, the technology availakle for <creating,
storing, and providing information provides the relaticn-
ships letween resouvrces and information. To further
simplify the scenario, the following asssunmptions are made:

1. Pure and perfect competition exists -~ pure and
perfect competition occurs when the market is ir such
a state as to render the individual actions cf either
tke ktuyer or the seller insignificant in relaticn to
the overall market. Further, the underlying assunmg-
tion is that complete information re§3rding market
prices and guantities are available to all ccncerned.

2. TFuture resource prices and transfer prices fcr infor-
mation are identical to curre=st prices.

3. TDecisionmaking focuses only on scale - one input (or
resource usage need) yields one output (or prcduct
need).

Accordingly, the chcice of a maximum profit production plan
reduces to the consideration cf possible alternative general
characteristics of technology related to scale with rurther
examination of the prcfit maximizing scale of operations. In
reality, the profit maximizing decision includes capacity
choice, as well as the choice of resource mix, technclogy
choice, and product mix. Specifically, the interrelatedness
of these 1issues requires resolution concurrerntly. Fcr the
sake cf simplicity, the focus will be on the capacity choice
alone.
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N manager of each orgarizational entity responds to certain
i stimuli from both inside and outside the organization, in
Eii crder to satisfy tle decision problem based on the mcst
1 currently available data. In many instances, the component

manager has no control or influence on parameters which

C affect tlte decision rroblem itself. As a specific exanmgpie,
#ii the manager of the Software Development and Mainternance

unit, a cost center, 1is confronted with a technology and
{ software product constrained minimize 1life cycle ccst deci-
{ sion fprollem. The decision variables are the levels for each
éll input and mix of the inputs. In essence, it is the prcduc-

tion planning of cafpacity and technology. Transfer prices

set Lty Central Management and market price of labor are
outside the component manager's sphere of contrcl.
[. Therefore, the software manager selects technology and
capacity so as tc mirnimize 1life cycle production costs. 1In
like fashion, the managers of the other organizatiocnal units

tehave according to their applicable set of parameters and
inputs in their respective decisionmaking process.

Figure 2.5 provides in graphic form the role of Central
Management as the system mapnager. Central Management's
csubjective <choice of transfer prices, software [products
requirements and schedule, and user's information budget, is
precipitated by the demand and supply for each product,
computer service or computer capacity. Most uniquely,
Central Management also provides qualitative guidance on the

.’~ direction of the orgarization, a vision of where the organi-
zation is headed in the future, as well as subjective evalu-
ation of system compcnent managers. UOltimately, Central

3;f Management's subjective preference of a specific comtination

of transfer prices, fkudgets, and software products serve to

resolve the issue c¢f "how nmuch information is worth the

overall cost to us." [Ref. 2]
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structure, the princiral decision problems confrontirng indi-

vidual system components, the basic ircentive, reward, and
penalty structure fcr system components, and the vertical
flow cf data are all graphically displayed in Figure Z.1
Moreover, the organization's interface with external markets
is dericted. The separate system componerts are organiza-
tional entities respcrsible for specified function(s) which
contribute to the entire system. The set of incentives,
rewards, anrd penalties along with communication <channels
Fetween the components and Central Management (as well as
anong the systen comfponents, though not depicted in the
figure) and Central Management's controls, combine to make
up the system management procedure.

The procedure implied in Figure 2.1 is a decentralized
one. Each manager/user is sent communications relevant only
to the user's particular component and is allowed tc erploy
local management discretion to attain efficiency and effec-
tiveness within the manager's sphere of responsibility.
Reciprocally, messages concerning the details of the
specific technologies employed or the input markets local to
a system component are not required by Central Management.
Most significantly, Central Management strives to attain a
level of equilibrium (between information supply and
demand) . By selecting a «ccmbination of transfer r[rice,
rroduct, and budget 1level, Central Management can manipulate
the behavior of the individual components in the aggregrate,
i.e., the systemic tehavior. As each individual manager
formulates and solves his respective decision problen,
Central Management may select a new combination of inputs to
the system components with the goal of progressing to an
equilibrium point. In short, this is an iterative process.

Figures 2.2 to 2.4 together with Figure 2.1 will provide
keener insight into the decisionmaking behavior of the indi-

vidual systen components. In the most general sense, the
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cost-avcidance ones. Inasmuch as tae procedures for
"thinking through"™ various decision problems from the
supplier side are very similar in nature, the next section
focuses only on the capacity <choice decision [frctlem.
Throughkout this section the reader must keep in mind that
cther decision problems (e.g., produc mix) can be thought
out in a very similar <fashion. The final secticn concen-
trates c¢n the user or customer side and provides scne
insight into the user's perspective in seeking services fronm
suppliers. Caution must be interjected at this point since
tiie fcliowing sections are founded on and heavily influenced
Eky economic theories. Readers witn marginal understanding of
microeconomic concepts may wish to first review this sulject
as this chapter was written under the assumption that
readers would have this fundamental knowledge.

B. HCW 10 THINK ABOUT AN IRM SYSTEM

Fundamental to thinking about an IRM system is ar under-
standing of

1. 1its organizational structure and the associated
structure of imcentives, rewards, and penalties;

2. 1its decentralized planning, coordination, and ccrntrol
process;

3. the decisionmaking behavior of each of the systen
ccmponents with regard to such issues as capacity,
technology, and product mix; and

4. the Central Management's unique role as systen
manager and coordinator with the organization's cther
activities so as to decide how much information is
enough.

Viewed as an interrelated set of system components managed

by a system management procedure, an IRM system can be
illustrated by assuzing a routinized organization. Its
13
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II. GENERIC IRM FRAMEWORK DEVELOPMENT

A. INTRCDUCTION

One indication of the trend towards Information Eesource

Management (IRM) can be found irn the
Pepartment of Defense 1Instruction DOD
June 19€3. The instruction sets

recently promulgated
INST 7740.1 dated 20
forth the Defernse

Department's position in regards to the IREM program. In the

instruction IPM is defined as:

The policy, action, _or procedure concerning information

(Eoth_ _automated and
estabtlishes to serve the overall

non-auvtomated)

tha management
current and yture

needs cf_ the organization. IRM policy and procedures

woul¢ address such areas as availability, timeliness,

accuracy, 1ntegr1t§, privacy,  security,  ~auditability,
cos

ownership, use, an

t-effectiveness of information.

Although the DOD definition of 1IRM appears to be somewhat

vague, general,
authors will not attempt to defend or
cability. kather, a different approach
make thke IRY framework develogpment

€easier to understand, the generic

or a "pie 1in the sky" descripticn, the

argue over its arppli-
will be employed. To
more meaningful and
IRM system will be

described intentionally at a 1low organizational level. The

noticns c¢f transfer rricing; incentives, rewards, and penal-

ties; and other management control ideas described in the

following sections are equally as applicable at a higher or

organization-wide level.

The first section will seek to frame the IRM system in a

very dgeneral way by describing the IRM system withir arn

organizaticnal entity. Notions of

profit are scattered

throughout this section but the ideas can be applied to

non-profit activities by comparing profit incentives with

12
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But, there are additional costs that aust ke consid-

Attt ta A

ered. Thre father must cut and shape the pipe into the
appropriate pieces. ©Now to purchase the machines to acccan-
Flish this would end the project rijat there as the addi-
tional cost would be prohibitive. In this example however,
the father £finds a lbusiress that will do the shapirg and

cutting - for a price. The father takes his plans arnd pipe

e HPL L s LR AT

. to the ccmpany and the deed is done, at a cost of 320. Now
r he simply returns home, assembles the parts, and he has a

tike for a material and shaping cost of $90. Therefore, he

Nl G

E! has produced a bicycle (product/service) for a cost of $90
(in-house}y as compared to the $110 that would have been

r charged ty the supplier.
In the example above the father saved ¢$30, or did
e he? There are also the cost of opportunities forgone. There

. AERA L L0, Ll

are usually two acspects to a person or organization
producing a product or service from within - time and money.
Fach of these areas has its own considerations. There is
the =simple, countakle aspect of the nponey paid to the
provider of the items or services used in the in-house
rroducticn of a product. Also, as a rule, the armount of
morey available to an organization is not unlimited. If

e oL s 2. 4 ata AL . .

money is spent on one item or service it is then not avail-
able to be spent on a different item or service. In the
example cf the father, the money spent on the bicycle was no
longer available to ke spent on another item, a new calcu-

N VR

lator for instance. Ferhaps the father in the example was a
tax consultant and the new calculator would have allcwed him
to provide faster and more reliable service to his clients.
This imrroved «capability may have enhanced his ability to

L B S

hold present clients and to interest potential ones. These
customers generate revenues, Lut since he elected to spend
the money on the construction of the bicycle vice the calcu-

lator, this potential 1increased revenue 1is lost. That

ENL

26
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cpporturity forgone ( 3 ) is really an additional ccst of
the decisicn to provide the bicycle in-house.

Time is usually another aspect of cost. If a cozpany
either hLires or utilizes personnel already in the emplcy of
the ccmpany to provide a product or service that cost may be
calculated as the sum of X3/hr times the Lours spernt by each
enployee on providing the product or service. However, tihat
sum may not encompass the total cost. Returning to the
example, the father spent an hour going to the supplier to
get a price, two hours drawing up his own assembly rlans, an
hour getting the materials, an hour waiting for the pipe to
ke cut and shaped and two hours actually assembling the
ricycle. Had he decided to purchase the bicycle frcr the
supplier, the majority of that time could have been spent
doing tax work which would have generated income. If he
normally charges 320,/hr for his time, then the additional
time spent providing the product in-house has a cost associ-
ated with it that can be «calculated. That cost of oppecrtu-
nity (revenues) forgcne then becomes another factor in the
cost of the decision to produce the product in-house.

At this point it is time to add up and compare the
cost to the father of obtaining the product (bicycle) from
the supplier versus fproviding it in-house. To purchase fron

the supplier the cost would have iacluded:

1. $110 cost of product
2. + 320 (%$20/hr x 1hr) «cost of time

3. ~—mmmmmrrcee---

4. 3130 total cost

The cost to obtain the product/service in-house includes:

1. 560 parts
2. %20 bending and shaping
27
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3. $160 (320/hr x 8hrs) «cost of time
:c 5. $240 total cost

So what appeared at first to be a savings of 330 by

providing the product in-house was in reality a loss of 3110
as ccmpared to purchasing the same product/service fror the
supplier.

The point of this section is, of course, not whether
cne should purchase c¢r build a bicycle. The point is that

when a company is ccmparing the benefits of a product or
service to the cost cf alternative means of ottaining the
product/service, many not so obvious factors nmust be
» included in the cost calculation.

2. Initial Considerations for a Neu Service

S
t' It seems that there should be a 1logical process to
V te fcllcwed in making such decisions as ottaining a new
service or product or in evaluating current products/
services. For a company being offered a new service there is

a series of questions or evaluations that would seem perti-

nent to the decision. First, does the service hold potential
benefit for the potential buyer? At <£first this may seem to
te a superflous question. After all, products or services
must have a benefit associated with them or they would not
Fe in the market frlace. The question here, however, 1is
whether the product or service in guestion provides fpoten-
tial renefits to the specific company and that comrany's
function and goals. The answer must start with a clear
understanding at the user and management levels of exactly
what those functions and goals are.

If the answer to the gquestion above is yes, then the
second question becomes pertinent. "What is the value cf the

28
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potential benefit to the company?" Tuis is not an easy ques-
tion to answer and cc¢rtains 1in itself room for consideratle
evaluaticn. The strictly numerical benefit is of secondary

importance at this [foint tc the guestion of relative
tenefit. It is not cften that an organization finds itself

in a situation of having "spare" money (money that 1if rot

b spent on the servicesproduct in juestion would not be put
t toward cther products, services, or in some other manner
1 used to derive a benefit) +to spend on a new [product or
»7 service. In that mcst unusual case the decision is simply
¢€! one of determining if the expected benefit is of more value
» that the 1monetary c¢cst of obtaining that new rproducts/
. service. More often it is a question of the value of the
fenefit of the new service relative to that of r[products/
services on which funds are already teing spent. Thus, the
decisicn to spend a rortion of the organization's funds or
resources should also include a review and ranking of the

benefits of those r[rroducts/services on which funds are

already lLeing spent. Cnce this is accomplished, the exfpected
benefits of the potential product/service can be compared on
a relative basis tc the present products/services and
ranked accordingly. This is an important preregquisite tc the
nexy sterg.

3. The In-house V¥s. Buy Decision

Cnce the decision is made that the potential
froduct/service is of benefit to the particular organization
and its kenefit relative to present services has bteen deter-
mined, the next aspect to be evaluated is cost. A series of
questions is applicakle at this point. "Can the potential
service ke provided Lty "in-house" expertise?" If the answer
is "no" then the cost evaluation becomes one of taking the
least cost among competitors who offer eguivalent services.
If the answer to the question 1is "yes", then the natural

29
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follow cr gquestion is, "At what cost to the organization can
tke service be provided "in-house"?2", This costing out
rrocess nmust then include, as demonstrated by the bicycle
example, both "direct" and the "substitute" cost. The direct
cost in this case is the cost of any new material required
plus the salary of individuals assigned to providing the
service. The substitute costs are the costs of lost
tenefits/revenues that they would normally be producirg if
they were still assigned to their normal endeavors.

There may be room for some argument as to whether or
not the salaries of those people assigned should be included
in the ccst of providing the new service since the organiza-
tion was already paying them. The fact that they were paid
previously and would still be paid to perform their ncrral
functions had they not been assigned to provide the new
service really pertains to the cost of providing that
previous service. Cnce their efforts are applied to
providing the new service then the cost of their salaries
tecomes a part’ of the total cost of providing that new
service.

Cnce the cest  of producing the new service
"in-house" has been determined, the cost of "in-hcuse"
versus market cost «can be comrared and a least cost to the

organization of obtaining the new service can be determired.

4. Deletion vs. Reduction Methods of Expenditure

At this point the organization knows the cost of the
potential service and its benefit value relative to cther
services for which funds are being expended. It can also be
assumed known what total revenue is available to be exrended
or in a rhrase the "tudget constraint". In general the cost
of services to be considered here fall into one of two

categories - analysis cost or systenms cost. Analysis cost

L Andl e aenk i
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is the ccst of a service which is a one time cost and mayv or
may not lead to charges in the organization or its way of
doing Lbusiress. The funds paid to a consultirg firr is a
gool example of analysis cost. The firm is paid to view,
define, and analyze cne or several aspects of the organiza-
tion. Tleir work usually concludes with recommendations for
charyes. These changes may be organizational (structural or
Fersonnel) or tangitles (new machines or the implementation
of new technologies 1involving communications, data
Frocessing, etc.). The results of this work may or may rnot
result in action by the organization. But if the reccmmenda-
tions are acted upon the changes will usually involve cost,
especially in terms cf tangibles, that may be continued for
several years to follow. These costs are referred to as
systems cost.

The preceding distinction is important to the anal-
ysis that follows to the extent that, although to dc¢ either
requires that something must be given up (if our budget
constraint remains ccnstant), the expected duration cf the
new cost may have an e€ffect on the decision of what tc give
up. The point shculd te made that if the expected benefit of
the new service 1is of low relative ranking to the benefits
cffered Ly those services for which the organization is
already exrending funds the decision may be made to give up
nothing and forgo tke expected benefits of the new service
and the process stcrs. In the case where the relative
tenefit is high enough to make it desirable, the user is
faced with the decision of what to give up. Here again there
are ogtions. The user can simply 1list all the services and
their associated cost (including the potential service) 1in
the crder of the determined value of their associated
tenefits. Then starting with the most valued work down the
list until a level matching the maximum expenditure level
allowed Lty the budget constraint is reached. At that roint
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the user draws a line and gives up, for a period of time

(determined by the <class of service - arnalysis or systen),
those services which fall below the line representing the
expenditure level. This method may be referred tc as the
deletior method. Many times however, to follow the abcve
method is not practical as it would, amonyg other things,
indicate that the need for those services discarded was
questicnatle to start with. A more plausible approach might
be to adjust the levels of some designated services and thus
combining reductions in cost enable the organizaticn to
retain the services while at the same time meeting the level
of total expenditures defined tky the prescribed budget
constraint. This is referred to as the reduction methcd of
expenditure reduction and is described in the next section.

This thesis will confine itself to the <gquesticn of
the rossiltle expenditure for an analysis service, which
therefore requires a relatively short term adjustment to
expenditures to fund the cost of the analysis. Also it is
assume€d that after <=some managerial consideration it was
determined that the reduction method of expenditure adjust-
ment was deemed the most desirable methed of releasing
revenues to fund the analysis service. Further, to simplify
somewhat the analysis of the problem, it is assumed that
management has narrowed down the area to be reduced to one
or a comktination of two present services. This reduction is
to ke <considered to re needed for the period in which the
analysis cost 1s incurred, one year. This eliminates the
need for adjusting fcr the value of money over time, which
can ke added to the analysis of the longer term systenm's
cost decision problem.

a. The Reduction Method Analysis

The first criteria to be wmet in this problem is

that the combined exgenditures (E) for those two services
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designated ry managemzent for reduction aust not exceed that
porticn cf the budget allocated to them (B). That is:

E <B (2.1)

The expenditure for the first service can be defined as the
cost of that service rer unit (p1) times the number of units
(S1) of that service desired. Thus for the first service the
expenditure can be given by:

p1s1 (2.2)

The same logic is followed for the second service (S2) and
its unit price (p2). The <combined expenditures then can be

Fresented as:

E = p1S1 + p2S2 (2.3)

As discussed previously the combined expenditures nmust rot

exceed scme predetermined budget constraint. Thus,

E = p1S1 + p2S2 < B (2.4)

Foregcing the budget consraint for the moment, there are an
infinite rumber of possible ccmbinations of S1 and S2. Sonme
combinations may be preferred by management over others.
However, there are other conmbinations for which management
is equally satisfied. In other words, one combination of
services could be substituted for the other. These comkina-
tions of services, for which user ranagement is egqually
satisfied, can be plctted and joined by a line to disrlay a

geometric representation of this relationship. Referring to
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Figure 2.6, curves 1, 2, 3 ard 4 are representative of such
curves where combinations (points A and B on curve 2 for
example) of services along the same curve are substitutable

for e€each other.

Because of the infinite combination of possibil-
ities that exist there can be an infinite number «c¢f these
substitution curves. At this point it may be beneficial to
summarize some points: 1) there exist an infinite number of
combinations of services 2) some of which can be evaluated
ry the user as being egqually desirable and 3) these families
of <ccmbinations (substitution «curves) <can be ordered in
terms of relative desirability.

logic would tell one that the user would prefer
that sukstitution curve which gave most of both services and
the user would therefore choose a:.y combiration of services
on say curve 4 over any combination found on curve 2 (It
should be noted that it is not to be inferred that thcse
combinaticns on curve 4 are neccessarily twice as desiratle
as those on curve 2). The user's choice is really ccnfined
ty only twc factors - the technological <feasibility cf the
combirations and the self-imposed expenditure 1limit as
defined tky the budget constraint.

Analytically the substitution <curves can be
descrited by the slore between any two points on the curve.
The slope can further be descriked as the change in the
guantity of service two (S2) relative to the change in gquan-
tity of service one (S1). Because of the orientation cf the
axis ir Figure 2.6 tlke negative slope must be taken in crder
to result in a positive numerical figure. Symbolically the
relationship would be:

This change can alsc be thought of as a marginal change in

the level of one service as compared to the change in the
level of another service, both of which are on the sanme

substituticn curve. For reference purposes the slope
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Figure 2.6 Substitution Curves.
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482/dS1 = slope < 0 (2.5)

will ke called the Marginal Rate of Substitution,
MRS (S1,S2). Thus it can be said that:

MRS (S1,52) = -d52/d81 (2.6)

e sERAAA . AsA

The budget constraint can also be represented

geometrically. The budget constraint is a lire, the slcre of

Attt ®,

which is defined as the ratio of the @marginal cost of
service one (p1S1) as compared to the marginal ccst of
service two (p2S2). Thus the budget constraint (B) can be
represented by a line with slope:

p1S1/p2s2 (2.7)

Utilizing these concepts it can be seen that for
a given substitution curve, the optimum mix of S1 and S2 is
where the prescribed rudget constraint line just touches (is
tangent to) a given substituticn curve. This tangent fpoint

S R m e s A cmwmm . .

is defined mathematically as where the slopes of the two

lines are egqual. Thus, where:

AT A »

-ds2/481 = -p1S1/p252 (2.8)

Graphically this can be represented by displaying Loth the
substitution curves and the possible budget constraint lines
on the same graph. The relationship is displayed in Figure
2.7. Otviously which substitution curve/budget line comti- |
nation to use 1is determined by the level of the budget
constraint or graphically by its distance from the origin.
[Ref. 2]
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€. JYaluation of Fotential Benefits
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Touched upon earlier in this chapter was the idea

that kenefits, both ¢f the present services and the pcten-

Y. AT

tial tenefits of the frospective services, should ke valued \

i

and ranked. lLeft unanswered was the guestion of how to value
such tktings. The prcblem 1s that there is no iron-clad,

one-formula-fits—-all answer to the gquestion. What 1is the

. 21

value of a service? That depends on the service and tc whon
the gquestion is directegd. Depending wupon the user's view,
the =<same service can be valued differently by different

. XA

users. Taking a hardware example to illustrate, consider two
Frocessors - processor A can perform 100 transactions ger

second (IPS) and processor B can perform 120 TPS. Therefore

cne might say that, rased on TPS capability, processor B is
of more value than prccessor A. But how auch more valuable?
Is the additional 20 TPS offered by processor 2B worth
$10,000 ? 1Is it worth $20,000 2 Perhaps only 35,000 is all
the additional TPS cafpability is worth ? The answer counld be
"yes" to any of the questions. It 1is dependent wupon the
Frospective user's view of the value of the benefit, in this
case, of a capability to process an additional 20 TPS. That
user's view is shaped by the particular application, needs,
size of the operation, revenue available, etc.

This is particularly true for the valuation cf some-
thing like an analysis cost. How much is it worth to have an
outside expert evaluate one's data comdunication structure
and reccmmend changes ? Answer: it depends. It defends on
the client's perspective of the present condition and the

effectiveness of data communications, on the size of data

communications costs relative to the companies orerating
tudget, the perceived value of the potential improvements,
the value of competing demands on revenue, etc. Thus, the

value tc Le derived from an analysis of costs is 1in fact
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very <sutjective ani must be determined on an individual
tasis. The juestion may become, " Givern the impact of this
area on the total ojperation of the organization, can the

orjanization afford nct to seek or invest in the searcth Zor
improvements 2",

Hopefully the product c¢f thne analysis will le reccm-

pendations for changes that have attached to them quantifi- ;
able benefits in terms of increased efficiency,
effectiveness or reduced cost. Armed with this information

the user is in a position to go through an analysis, such as
the one described earlier in this chapter, to evaluate the

el oo

optimum mix of services/products gJgiven a budget level
constraint.

6. Case of Two Ectential Alternatives

s . ey it s s i . e

If the analysis results in a decision between two
services that cannot e mixed as described earlier, a
straight one-or-the-cther decision may be made wusing ctter
decisicn criteria. Fer instance, if tae analjsis offers two
alternatives for improving effectiveness (each with its cwn
associated cost), which should the user select? Again
different sources offer different solutions to this prollen.

Cne such source is Barry %. Boehm [Ref. 3] who frres-
ents several possibilities in regard to software ©but which
could also be applied to the more gerneral cases under
discussion here. It should be noted at this point that all
three rodels to be discussed assume that measures have lkeen
determined to approximate the relative effectiveness of the
services and their ccst.

The first mentioned is the Maximum Availalkle Budget
method. Feferring to Figure 2.8, if the budget constraint is
$100,000 then the <choice must be alternative A with an
cffectiveness of 50 units. In many cases this is where the

decision falls, a simple matter of the bottom line - money
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As previously mentioned, the goal of DCD working carpital
funis is to recover all costs and work to a =zero profit.
From a conceptual pcint of view, costs, Foth direct and
indirect, are billed to customers in suach fashion that total
reimbursemernt would te received. In other words, the cost to
the custcmer should e the cost to the industrial activity.
This wculid allow the funds received in payment to restcre
the werking capital fund so that continued operation can be
financed. Unler a ncrprofit system, <cost overruns are in
effect losses but they are consideratbl different than
"losses" ezxperienced 1in a private <concern as reduced
profits. In reality, NIF losses are manifested as a decrease
in the capital of the fund. Temporary profits (increases irn
the corpus) also occir. These temporary profits (and losses)
are considered when ftudgeting on a "break even" basis. In
crder to return the accumulated operating results to zero,
rates are adjusted. Ey dint of DOD rate stakilizatiom poli-
cies, rates are established for NIF activities and are
€xpected to remain in effect for the entire-fiscal jyear with
changes made during the fiscal yvear only wupon the apgroval
of the Assistant Secretary of Defense (Comptroller).

C. RAITE STABILIZATICN

One of the major criticisms contained in the GAO report
concerned the inability of user activities to plan or budget
for the acquisition of needed services. Stabilized rates
frovide a means of alleviating this problem by permitting
customers to plan prcjects based on known rates rather than
estimates. An additional benefit results from the elimina-
tion of cost growth which may preclude the completion of all

projects planned for a particular fiscal year. The mechanisn

by which stabilized rates operate 1is relatively straight
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cost method recoups all the costs and inclules wmilitary
salaries. The predetermined rates method excludes military
salaries and can be used to recoup prior years' losses.
finally, the fixed <cost metnod is a <contractual agreement
with the price determined from the application of predeter-
mined rates to the expected scope of the project.

Industrial funding extends several significaant advan-
tages to an environment in which services are rendered to
cther activities. To begin with, the relationship between
the industrial activity and the customer is altered to cne
of "seller - buyer." Cn the one hand, the supplying activity
must accurately define the work and equally as important
must provide a precise cost estimate. On the other hand, the
client activity must be cost conscious since no 1longer is
the good/service "free." In short, the customer must plan
Fetter in Dbudgeting for appropriations required to ‘luy
needed work. Second, the cost accournting system, which is
mandatory, allows cocsts to be related to the specific job.
In effect, this provides visibility of "total cost fer unit"
for rroducts and services. This visibility preciritates
additional kenefits, Not only is effective control cf costs
provided but also standard pricing is Jdeveloped and accurate
costs carn le projected. Additionally, since the services
must be paid for, the buyer can be critical of the delivera-
bles. This tends to contribute to lower unit ccsts of
production. More impcrtantly, services would ke requested
judiciously and only the needed services would be requested.
Next, the NIF as a working capital fund affords greater
freedcm and flexibility when compared to the congressional
approrriation funding cycle. Finally, the consolidaticn ol
similar activities under the NIT concept serves to mitigjate
duplicatior resulting from the availability of like services
from ccaparable facilities. [Ref. 8]
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ctner fixed assets were capitalized into the NIF leading
eventualily to the inclusion of depreciation charges in the
stabilized rates. The <capitalization of NARDAC computer
assets is a crucial factor since there is no consensus on
how to treat software and databases. With the exceptien of
work-in-yrogress, the asset accounts are not atypical of a
private concern. The work-in-projress account, a non-casn
account, 1is fundamentally a temporary account for finmarnciny
the «costs of performing the services until the work is
completed. At the ccmpletion of the work, the asset can be
converted to "cash" by way of the billings. 1In the owner's
equity =section, the corpus account frovides the current
ralance of the initial funding c¢f the NIF. The net capitali-
zation account provides the offset for the value of the
capitalized fixed assets. The accumulated operating results
account is somewhat eguivalent to the retained earnings irn a
tusiness enterprise and it reflects the net gain or loss
since the inception of the fund. The eyuity reserves
account 1is the vehicle for driving Ltudget year rates.
Increases or decreases in this account can increase or
decrease the cash acccunt balance. In actuality, retained
earnings 1is a conlination of the accumulated ofperating
results and the equity reserves. The NIF income statement
contains three sections: revenue, costs, and  ogerating
results. Key to interpretation of the income statement is
revenue recognition. There are basically two methods for
this. Ore method is based on project completion while the
other is based on werk progress. [Ref. 8)

The total cost of cperating a NIF activity can be devel-
oped from the three major <categories of direct 1labcr/
materials, production overhead, and general ani
administrative overhead. To recoup these costs three methods

can te enmrloyed in charging customers. The reimbursakle
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level. 1In ;ractice, lowever, this seldom occurs. VWith the
alvernt of "stabilized rates", NIF activities tend to receive
reiatursemert from clients at a rate sligntly different than
the actual cost. For this reason, there is usually a profit
or loss associated with each transaction. Consequently, at
any [fpoint in time, there is usually a <credit or dekit
Yalance in the corpus of the revolving fund.

As with the other revolving fund, NSF, there are occa-
sions when a direct injection of cash is reguired. This cash
augmentation comes frcm direct appropriation and is fprovided
rasically for two reasons. One reason involves exransion.
Stould a significant expansion of NIF business be antici-
Fated, it would be reasonable to effect a commensurate
ircrease in the corpus to accomodate the expansion. The
cther reason for 1increasing the «corpus directly through
approrriation involves "stabilized" rate changes. Pay raises
and other escalating costs can impact the corpus dramati-
cally when the stabilized rates are significantly lower than
the actual costs of performing the services. To offset the
net effect of such escalating factors, an agpropriate
increase in the corpus must be provided occasionally (nearly
annually) so that the fund can "revolve" as designed.
Supplemental appropriations provide the vehicle for this
direct injection. [Ref. 8]

The NIF accounting system resembles the typical fprivate
enterrrise in many respects. Accordingly, Foth the NIT
tudgets and the execution reports are in the fcrmat of
talance steets, income statements, and selected statistics.
Characteristically, the balance sheet <contains the three
major sections of assets, liabilities, and owner's equity.
With miror excepticns 1in the asset and owner's egquity
sections, the accounts contained in the major sections are
very similar to those in private industry. On the asset
side, as of 1981 the book value of all land, eguipment, and
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6. Ccst recovery - all costs of operation must be recov-
ered

7. Stakility of <charges - charges must be sufficiently
stakle to perrmit user planning

8. Promote efficient use of resources - charges should
reward eifficient wusers and tax inefficient cres.
[Ref. 6]

C. NIF CVERVIEW

In order to assess the implications of NAKDACs ofperating
within the NIF environment, it is imperative to gain a thor-
ough understanding of the NIF system. NIF is a working
capital fund. "A working capital fund is a revolving fund
used as a source of financing for work (or services) that
will te paid by the customer after completion of the job.
The activity performing the work pays for costs incurred out
of its working capital fund during job accomplishment. When
the job is complete, the customer is billed and the furd is
reimbursed. The goal of a Department of Defense (DCD)
working capital fund 1is to reccver all costs and work to a
zero rrofit."™ [Ref. 7] A revolving fund is inaugurated by

an initial funding frcm Congress called a "corpus."™ In crder
to capitalize and finance the NIF activity as an entity, a
charter is issued by the Assistant Secretary of Defense
(Comptrcller).

SRR . F

Custcmer activities provide reimbursement from appropri-
ated funds. Dollars also flow between NIF and another

P S )

revolving fund, the Navy Stock Fund (NSF) - in one case in

payment fcr materials consumed by the NIF activity ard in
the other case in payment for work accomplished for the NSF
activity by the NIF activity. In theory, reimbursement would

return the corpus of the revolving fund to its previous
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data fcr a particular period. Performance mneasures for a
comparatle private activity would be jleaned from statements
cf orerating results and balance sheets for individual cost
centers. Data processing costs could not be identified sera-
rately since they were only a portion of program costs and
costs were tracked by rrogram with disbursements ‘teing
tracked ty appropriation. Finally, ADP services for missiorn
funded requirements were provided to users as a "free" good
or service. In other words, users were not chargyed urless
the work (and therefore the <costs) was unprogrammed and in
such instances, only direct, identifiable, "out of fpccket"
costs could be billed. RMS did not lend itself to capturing
such data for an individual user activity. In an effort to
remedy the identified shortcomings as well as to conmply with
the accounting guidelines provided in the GAO rerort, a
chargekack system was 1implemented at NARDAC on an infecrral
tasis. The chargeltack system was expected to rerrmit
capturing fair and accurate <cost data and to reflect the
total cost of operating the service center. To acconplish
this, the chargeback system was to include the fcllcwing

characteristics:
1. Eguitable - vusers must ke billed only for relevant
charges
2. Kkepeatable - the level of effort, irrespective of

system load, rfrersonnel workload, etc., aust be the
driving factor for determining the «cost of a partic-
ular job. 1In cther words, the cost for the same job
under differernt conditions should be consistent

3. Accurate - user charges must be computed precisely

4. Understandable - the composition of charges must be
arparent to the users

5. Auditable - «external sources must be able to trace
charges back tc their origins

us
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as surplier as well as the attendant impact on user orgari-
zations. Organized chronologically as much as practicable,
this <chapter will first present a brief perspective of
NARDAC ccst accounting prior to the implementation £ NIF
accounting and will ke followed by an overview of industrial
funding. Rate stabilization will be discussed next and tten
the imrlications of rate stabilization and conversion to
strictly reimbursa>le funding will be examined. Finally, a
krief evaluation will be provided on the effectiveness of

NIF funding for coaputer services.

B. NARLAC PRIOR TO NIF

Prior to FY 1984, the Resource Management System (RXS)
was emplcyed to budget for, account for, manage, and report
the use of Operations and Maintenance, Navy (O&¢MN) financial
resources for NARDAC operations. RMS entailed a single
source of funding which provided Commanding Officers some
degree of spending discretion in the conduct of normal cper-
ations. In contrast to providing funding in the fcrm of
numerous allotments with separate <ceilings for various
specific areas, RMS introduced greater flexibility in
consuming <£financial resources under continually <changing
priorities and c¢onditions. As in NIF accounting, RMS
featured double entry bookkeeping and accrual accounting.
RMS accounting also manifested shortcomings when considering
the nature of the NARDAC enterprise. The degree of cost
accumulation necessary for accurate distribution of overhead
costs was unavailable in RMS accounting. Further, the rrin-
cipal use of RMS was to account functionally for the use of
approrriations type funding. In the area of performance
reasurement, RMS [frrovided only performance reports for
comraring actual expense information to budgeted exgense
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III. NARLACS FROM A NIF PERSPECTIVE

A. INTECDUCTION

A 1978 General Accounting Office (GAO) report entitled
"Accounting for Autcmatic Data Processing Costs Needs
Inprovement" disclosed that many Federal agencies were
employing inadequate accounting methods for capturing the
relevant costs for Automatic Cata Processing (ADP) ofera-
tions. Cited in the report was the impact of inaccurate
costs on both supplier orgjanizations and user organizations.
Cn the ore hand, ATCP managers providing the services were
confronted with the problem of choosing from 1less than
optimum alternatives for equipment replacements or enhance-
ments given the inaccurate cost information. Moreover, the
charges for ADP services performed could not be allocated
with the degree of accuracy needed to ensure fairness. Own
the otler hand, the managers c¢f user organizations found it
nearly impossible to accurately forecast or budget for the
implementation and operation of desired services. [Ref. 4]
In short, the report argued that the mission funded concept
was inappropriate for acceptable accounting in the ADP envi-
ronment. In response to the GAO report as well as subsequent
Congressional studies, the Navy recommended the inclusicn of
Navy FRegional Automated Data Centers (NARDACS) under the
Navy Industrial Fund (NIF) concept as part of the Navy infput
to the Fiscal Year (FY) 1984 Presidential Budget. NARDACS
are service centers rroviding regionalized ADP technical ari
operatioral support to <cliernt Navy activities to fulfill
organic dat. processing requirements. ([Ref. S5)]. The thrust
of this <chapter is to explore the implications of NIF
funding as it relates to the operation of NARDAC in its role
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this thesis, but, rather a background from which to view the
actions c¢f potential NAVDAC/NARDAC «clients in relaticn to
Froposed new services.
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where eifectiveness dcllar value 1is egual to the <cost in
dollars. The point cf maximum effectiveness-cost difference
then is that point on the alternative's cost curve which is
the highest above tle line "1L". Referring again to Figure
2.10 one «could easily calculate the r[point and the amount
which represent the maximum Jdifference between the effec-
tiveness offered by alternative A and the 1line "L" and
conclude that the difference graphically represents $55,000.
A sirmilar calculaticn of the difference in the case of
alternative B would ccnclude an amount of $80,000. As the
name imglies, one would want to maximize the difference and
would therefore select alternative B in this illustraticn.
As before this criteria may result in a solid decision as
long as any budget ccnstraint and or minimum effectiveress
requirements are observed. [Ref. 3]

7. Conclusions

In summary, the wuser organization must consider
numercus asrects of potential cost and potential Frenefits
when aprroaching a decision on expending revenues for a new
servicesrroduct. This section looked at a series of logical
steps in the decision process. It started with the cbvious,
but still often overlooked, gquestion of the pertinence of
the pctential benefits to the specific user. Also considered
were the guestions of in-house vs. contracting out, freeing
revenue to pay for the new service, and dJifferentiating
analysis as a cost from a system or implementation cost. The
valuaticn of potential benefits was dicussed and finally
methods for deciding Letween two potential services, bcth of
which can te measured in some common unit of measurenent,
were rrecsentel.

This chapter has covered a considerable amount of
ground and purposely not in the greatest of de*ail. The
point c£f this <chapter however, was not to be the focus of
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available. Ii the effectiveness can be guantified with scme
high level of confidence and the orgjanization has some fiex-

f‘ ibility in the ‘tPudget availalle to be allocated to the new

MR 1.

service, then the additional effectiveness to be realizel
fromn say a 10% increase in the budget should te examined.
Referring again to Figure 2.8, experding an additioral

v

$10,00C (10¥) would eguate to 75 units of eiffectiveness, a 1
80% gain. If, on the other hapnd, the decision has fkeen maie
not to spend any funds wunless a certain baseline effective-

LJEn aun S aumn Maa 2

X ness can be realized, then the choice 1is sinplified tc the
[ least cost alternative which supplies that level of effiec- i
tiveness. keferring to Figure 2.8, to attain an effective-

! ness of 75 units alternative A is the obvious choice.

If the organization is interested in acquiring the

L most "bang for the buck" or effectiveness/dollar spent, ar i
§ ffctiveness/cost ratio can be examined. It is obvicus that

2 a line <can be drawn along which each point represents the

same ratio of effectiveness to cost. Such lines are shown as

T‘ wgw, wmyw_ and "zZv in Figure 2.9. Given the desire to {
L maximize effectiveness per dcllar spent, the choice in the

? case shown would be wkere the line representingy the highest

[. ratio touches one of the alternative cost 1lines (pcint C).

ni This chcice seems logically sound and can be used as long as .
E the roint selected falls within any budget ard ricinmun
requirements constraint which may bhave been placed ugon the

decision. '

— lastly, anotlter model presented hy Boehm is referrel -
' to as the Maximum Effectiverness-Cost Difiference criteria. It
assunres that there is a way to relate cost and effectiveness
on the <came scale. In other words, one can then measure
effectiveness in terms of both effectiveness units ani
‘ dollar worth. Thus, cnce a dollar value has been assijrned to
{ each e€ffectiveness urit, the alternatives can bhe evaluatel

» as shown in Figure z.10. Line "L'" represents those pciLnts
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forward. NIF activities estaklish fixed rates in a marnner
ayprorriate to the service provided ( for exaample, CPU tinme,
man-hour of analyst time, etc.). Of course there may be mcre
than cne rate based on the structure of the organizaticn,
the diversity of the workload, and other consideraticns.

In developing and establishing the fixed rates, the NIF
activity nust comgly with the provisions NAVCOMPT
Instruction 7600.23b which stipulates that rates will be
aligned "to recover cperating costs". Further, the direc-
tive requires that gains and losses "will normally be offset
during the year fcllowing their occurence and will be
reflected uniformly in the rates of the Activity Grcug."
Unfortunately the repetitive nature of the review prccess
for =stakilized rates results in proprosed rates tLeing
adjusted at various levels in the command chain.
Consequently, rates actually implemented represent adjust-
ments and modificaticns to the original 1locally develoged
rates (bottom-up apprcach). In short, local control of rates
has teen surrendered in favor of greater <centralizaticn at
the Activity Group level or higher. Part of the conseguences
of this 1loss in autcnomy at the local level is that vari-
ances will almost always exist between the stabilized rate
Eillings and the actual costs. This has contributed tc the
condition in which ar industrial activity is always in a
Fositicn of making a profit or a loss and retroactively
workirg toward zero frofit (or loss). It is a prctlematic
situation since a profit or a loss is recognized orly after
the next year's rates have been establisned and the offset
for that particular profit or 1loss is not implemented until
the estaklishment of the third year's rates. 1In a very real
sense the industrial activity's operation is extended fron
an annual to a cumulative triennal basis. [Ref. 9]

54

.
VDY —ea DR AP, WEE DT WP WA UPRTR N WD W Uiy S O GO Sl S DU T W PR B AP




AL MR ARSI S AR S Sh e S

E. IMPLICATIONS OF RATE STABILIZATION AND NIF CONVERSION

Since stabilized rates remain in eiffect for one year and
striving to achieve a zero cunulative profit/loss requires
three years, NIF funding of NARDACs contributes 1little in
the way of performance neasurement. This is particularly
true when considering the activity coamarder's relatively
short tour length. In mitigation of this situation, however,
the previously menticned loss of autonomy on the part of the
activity commander must be considered. [Ref. 9]

Anotter implicaticn of the rate .tabilization prccess
centers around tne surmission ¢f budgets by the user activi-
ties. " tie time tie stabilized ratzs are announcel, L.
user's input for the annual Presidential Budget has alreaiv
teen suiritted. TLhe final statiliz=l rates are availa:zlic
only in time for the coastruction of tne apportionment veacr
column of the next year's President's Budget. In =short,
rates are stabilized alLout one year t>o late to be used ac
an effective planning tool for apyropriations budjetinjy.
[Ref. 8]

There are other inmplications that merit mention. NAEDACS
provide regionalized services where local prices for varicus
cormodities , e.g., labor, utilities, etc., are very likely
to vary fcr different regiomns. In othe: words, tle cost of
rrovidirg the same service may be differcent dep-r.iing or the
r<gion rut stabilized rates impose the ilentical rrices Zor
that service. This 1is of major «concern to a NARIAC
Comnandirg Officer (CC)since the CO may L= in the urenviakle
position of having tc charge a far hijher rate for a sirilar
service that another NARDAC provides at a lower rate because
of more favorable lccal prices for labor atilities, etc.
[Ref. 8]

In tte short term, rate stabilization is prone tc¢ mask

the true cost of orerations at the NARDAC. An obvious

55

......

B__J IO

. G

PR |




N T T rmrr— e~ e Al St ien S et WAL S e S AR S A Mt A A

example of this situatiorn occurs when ar increase in costs
{(€e.y., telecommunications costs, utilities, 2tc.) cannct be
passed on to the client activities because of the stakilized
rates. The end result is tha’ customers have no incerntive to
conserve since the rates are fixed and therefore the costs
are alksorked by the industrial activity until recoupment can
te effected. [Ref. 9

Largely because the NIF concept reguires the custcmers

Y to reinmlurse the prcvider of the services for actual DP
S services (CPU time, systems analysis labor, etc.), scme Zorsa
of a coaruter chargetack system is essential for capturing
usage data by customer. Fortunately, the informal chargeback
systenm igplemented at NARDACs prior to fiscal year 1984 was
adejuate for this purpose and it greatly facilitated the
conversicn of NARDACs to the NIF systen.

F. EFFECTIVENESS OF NIF FOR COMPUTER SERVICES -a

Partly lecause the informal chargeback system which 3

complemented NIF was in-place, industrial fundir g of YARIACS

was implemented relatively painlessly. dost irmportant, the j
NIF system: seems to have remedied the criticisrts levied ir ?
the GAO report as well as to have met Navy financial manage-

ment requirements. This can be made readily aprarent by a
trief evaluation of relevant factors in c¢omparinj the systea ]
at the NAZDACs prior to NIF funding with the system as it is o
now with NIF ipmplemented. To begin with, industcial fundincg
provides for the accumulation of tae “uil costs {-oth direct
and indirect) fcr prcviding the data processini: services as

o;posed to EMS which rrovided only the &irect coits. Secornd,

- . v
_A.A,"..-!'

NIFT allcws full cost recovery by .ermi:zting t.. NARDAC to ]
charyJe customer activities for the fall cost 7 jobs Ekased 'J

Y
cn the cecots accumulated by the cost accointin:y - stem. T:ais ;
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is ir contrast to wnission fuadinj walich permitted tiac
recovery of only direct, ilentifiaile, "out of pocket" costs
for services proviled to fulfill urnprocramred reguirements.
tly

accurat. to facilitate decisions on Zature enhancenents arnd

Yext, industrial fundinj proviles cost data sufficiew

replacerents {(i.e€., ccst - bereiit decisions). YMoreover, tu-

ruyer-s.1¢r relaticnship asgect 52 aindustrial funiic:

forces 1sers to ke cost conscious and places the izer

.- activitvr in the position o7 havin; to decide on reguirem. .tz

and tc justify tlea. 5IT alsc wakes ;ossible the accuua:la-
:! tior < cost data on toth a program susis for the custom:.:f
Fudjets 1nd on Dava Ifroce:ssing basis of special interzz- tn
the ¥AT_1)C rudgets. Segarliing stabilized rates, custc.i.::
* can tetiur rely on receivring the worx< tiey hal plarned oo
( at the ~udgeted cuest (alt.cugh this 1o not aluays the ¢ o,

3

it is .etter thaan with k4S). With respect to demand .o
services, industrial funding provides ar accurate represen-
tation of user activity rejuirements, thereby [fermitting
sufficient justification for additional ejuipment,
personnel, etc. Finally, NARDACs are freed from the exacer-
bating annual approj;riations ;rocess since working carital
funds are employed in its operation. [Ref. 6: pp. 96-102]
Ir summary, the Navy Industrial Fund system for NARDACS
seems tc be the only viable alternative available to satisfy
GAO guidelines and to remain within financial managenent
guidelines of the Navy and the Department of Defense.
Whether it works or nct is largely an issue of percepticn.

From the user fperspective, the chargeout system seems to

suffer from the typical unsatisfactory consejuences of acst

vy v

chargeout systems. First of all, the charges that appear on
o the periodic statements for the users are relatively complex

e A

and unintelligible to the less sophisticated user manager.
doreover, there are no provisions for holding the NAEKDACs

respcnsitle for inefficiency variances. The princigal
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rechanism for this is the seller/buyer relationsLip between
NARDACs and thelr clients.
ks previously mentioned, the introduction of stapilizel

rates irnto the charging algorithm causes artificial prices

I ’J' |

in relation to the current true actual costs. Therefore, in

costs associated with the service provided. Althouyh the

K T

-
[
C
4
p
3
Eﬁ any given year the charges do not relate to the incremental

stabilized rates prcvide a measure of predictability, the

more critical issue for customer managers may ‘e primarily

. g
.

cre of how much the service costs. The impleaxentation of
[ R .
‘ stabilized rates together with the chargeout system may mask

. %

ti.ls needed informaticn.
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.", IV. LINKING COMPUTERS
g

A. IBIECDUCTION

The reasons for linking computers whether in a locail
!ii area network (LAN) or ir a long haul network are very
- similar to those for distributed data processing. The

significant developments in both hardware and software have
rt‘ resulted in a reduction in the physical size o0f aata
‘! Frocessirg egquipment as well as an increase in speed. This,
[ in turn, has resulted in a shift away Zfrom the large
centralized computer facility of the 1970's. There were many
factors for this shift.

To tegin with, the era of minicomputers and micrcccm-
puters ccntributed tc the cost of processors declirning at a
rapid rate. It lecame evident that a computer system could
ke comprised of many frocessors if the application reguirei
and at a small incremental cost. Alongj with tais rfactor, the
concept of a single data processing center which conduc*ed
all the «ccnputer related activity for an organizaticr was

subverted ty user dewmands for personal computing resources.
In the beginning, these microcomputer "work stations" were
rermitted to proliferate at an uncontrolled rate. As users
Fecare more sophisticated in the wuse of their persornal
machires, an 1increased awareness of the [potential of
processing power resulted. The situation described irn the
foregcing is consistent with Richard L. Nolar's wmodel of
organizaticnal learning in regards to ADP. Briefly, there
are four stages in Nclan's model. Briefly, tley are

1. 1Initiation,

2. Ccntagion,

3. Ccntrol, and
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4. Maturation.
The initiation stage entails an organizatiorn's identifica-
tion of a technology that may be suitable for use. It is

N YIRS TVoRk

treated by the organization in a similar fashion as a
research and develorment project would be treated. The
secord stage involves a proliferation of the technolcegy

X Y

caused Lty -experimentation and rapid user learning and

acceptance. In cother words, user awareness of the capalkili-

ties of the technology help cause the technology tc Lbeccre
contagious. The control stage is characterized by marage-

ment's ccncern to ensure efficient utilization of the now

1 FOaDE

4

widesrread technology. The maturity stage occurs vwhen

e

management controls are in place and it suggests that
further transfer of technology is not possible. [Ref. 10)

BUTAR

In the context of Nolan's model, the initiation stage
quickly transitiored to the «contagion or proliferaticn
stage. From the ccntagion stage it is easy to see how
management interceded in an attempt to gain control (Nclan's

third stage). The principal effect of management's attempt

o

to gain control was the convergence of two formerly separate
technologies. Unfortunately, the two technologies, adata

Frocessirg and teleccmmunications, bhkad different raragement

W, VR

fractices and problems were encountered in their merger.
[Ref. 10]
One key difference between telecommurications and auto-

mated data rrocessing concerns their evolution and business

‘!L“"'

envircnment. The telecommunications industry had a "head
start" and steadily evolved over a amuch longer gpericd of
time than the computer industry. Another key factor was the
monopclistic nature of telecommunicatiorns services as
opposed to the more competitive nature of data processing.
Although this has changed somewhat with the divestiture of
ATET, many of the management influences and imfressions

remain. Fundamentally there were several differences in the
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managemert concerns for the two. On the one hand, the
acquisiticn of teleccmaunications services was a zassive
problem. Since ATET was viewed as the only source for tele-
communications services and prices were seldom if ever nego-
tiated (tariffs were regulated), there was 1little for
management to do but to accept these costs as "sunxk". On tae
AD? side, the purchase or lease of computing rower was a
major economic consideration and subject to costsbenefit
aralysis as well as fpcssible capital expenditures.

A brief examination of corporate trends can illustrate
the ccnvergence of the two technelogies. ATET and scme of
its divested companies (as well as other independert ccmzu-
nications companies) have moved into the computer market ani
are buildirng, marketing, and selling taeir own corputers.
IZ¥ and otlrer computer manufacturers are buildirg coroplete
communications systerxs both for company use and as fprcduct
lines. The point of the illustration is that the techr-'o-
gies have converged and have become 1integrated with each
other ir many respects. The formerly separate services cax
ke acquired from a single source (supplier). There remain,
however, the ubiguitous concerns for managing the overall
systems and with which coamunity primary management respon-
sibility should rest.

This chapter will seek not to aldress the management
issues yet but to prcvide a ‘tasis for further discussicn of
computers and data ccmmunications. Brifly, tais chapter will
focus on the reasons for 1linking computers, the uses which
can te derived from linking computers, and some of the ways
computers can be linked.

B. THE REASONS

As rreviously stated, the <computer industry 1is rela-

tively young when compared to the telecommunications
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industry. 1In its shecrt life, the computer industry hLas made
enoracus progress and evolved frouw strictly specialty appli-
cations (primarily scientific) to providing jerneral systems
for a variety of applications (process control, orferations,
etc.). In fact, data processing or more accurately infcrma-
tion systems cross many orgyanizational boundaries and have
tecome acknowledged as requiring strategic positions 1in
organizational structures. This seems to be a natural evolu-
tion since resources must be managed and management includes
higher level planning efforts as tne importance of the
Iesource increases.

There are several factors driving the trend towards
linking computers in some form - normally in a network. The
first, of course, 1is the already mentioned proliferaticn of
micrcconputers and in some resrects the mainframe computers.
In most cases, these conputers were acquired without regard
to needs or requirements of cther organizational entities.
The end result of this wuncoordinated effort was the wide-
spread Juplication cf data as well as inaccessibility of
needed data and,.mcst important, loss of management control.
The lesscns 1learned from the evolution of the large main-
frame computers were not heeded. In other words, micro-
processors were allowed to spread randomly and the lesscns
of structured or incremental evolution were largely ignored.
Consequently, resource sharing was made difficult if aot
impossikle. When rmanagement finally becaie aware of tha
rotentials and «capatilities cf sharinj computer resources,
it was discovered that the fforts to integrate the various
systems would be significant. Nevertheless, the princiral
goal formulated by management almost wunanimously was to tie
together or connect the various computer resources so that
needed information <c¢culd be fetched from wherever it was
located. Naturally, this information could be 1located at
several rhysical sites and could be coabined to prcvide mcre
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meaning. Put in simrler context, the overall reascn for
linking computers is to allow data, processiny power, arpli-
cations, or any other computer resource to be conveniently

available in a transrarent manner to users. Transparency iu

o
- 4
—id
Y
Y

this case alludes to the physical 1location of either the
user cr the computing resource.
A second reason fer linking computers is to prcevide for

increased reliability. Increased reliapility can be achieved

'J—‘—‘J"‘L“.A.. -,

if back ufp systems are available but this 1is not always

economically viable. Connecting computers to each other carn

A

provide alternative =sources of coaputing capability 1in the
eveat of a disrupticn of services at one rode. With stand
alone processors, a failure in the system will suspend
services for the duration of the failure. 1In many agplica-

tions, this loss of computing power can be catastrophic to

operations. A good exanmple of this 1is the Trans World
Airlipes (TWA) reservation system which is implemented Ly a
star network. The 1lcss of ccmputer resources at TWA would
virtually shutdown its operations. This is the princiral ﬂ
reason the TWA network also includes an identical central
processor for its back up operations. The TWA system is at
one end of a continuum where reliability 1is extremely
crucial. At the other end of the spectrum where reliability [,
is nct a factor, a stand alone computer will provide the
necessary capability. Between the two extremes are degrees
of relialtility which can be selected by choice of netwcrk
architecture. The choice is 1largely judgemental and varies ﬂ
with many £factors including corporate culture and maturity
of the organization with respect to information processing.
In most cases networks allow some flexibility in the event .
of the 1loss of a single computing node by providing for
substitute computing power elsewhere on the net.

Another iamportant reason for connecting computers has to

do with distribution c¢f processing power. 1In a large numkter i




cf aprlications, 1t makes sense to capture and to prccess

tke data locallv. Previously, communication costs were lower
than ccaofputing costs and it was sensible to capture certain
data at dispersed locations for later transmissicr to
central computing facilities for processing. %ith the enor-
mous decliine in comrputing costs, wmany processing apgplica-
tions can be offloaded to satellite sites cheaply. These
applications may include data collection, data storage, data
rase processing, routing, editing, analysis, and a hcst of
cther <functions. These computing functions scattered at
various locations can provide many benefits including scme
degree of local user autonomy in the computer environment,
the r[potential for greater user-productivity, access to
remote data as well as 1increased processing power, arnd
decentralized operaticns. Some additional benefits include
more accurate 1input data with increased wuser invclvement,
greater user responsiltility for input/output/cost efiective-
ness, and irncreased user influence in optimizing orerations.

The final reason for connecting computers 1is somewhat
related to the foregoing reason. With the ability to
distribute processing power there has also been the vastly
improved cost/performance ratio of small computers in rela-
tion to the large computers. With applications or functiomns
which do not recguire the extensive instructions nor the high
powered arithmetic and data manipulation operations avail-
able on the large mainframes, there has been a growing trend
to desiyn computer systems consisting of many smaller
computers in a network. These networks can be often designed
in such a way that they can outperform single large rain-
frame computers. This often can be achieved at more econom-
ical costs and provides greater flexibility for expansion
(i.e., adding computers/nodes). Additionally, there are many
"off~-the-shelf" application packages available virtually

eliminating software develogment costs. Software design
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would in all 1likelihcod be much simpler and the corplexity
normally associated with large computers «can be largely
eliminated. This trend hras occurred primarily when the
processors can be physically located clecse together and is
referred to as local area netvcrks (LANS).

C. TEE USES

Linking computers provides maany uses in various forunms.
However, the uses fall essentially under three basic catejo-
ries. Tke first category of computer network use involves
access to processing power. The second concerrns access to
data and the final <category relates computer networks to
communications in the generic sense. Each of these categjo-
ries will be Aiscussed in turn in the following paragraghs.

As briefly discussed 1in the section on the reasons ior
linking computers, the distribution of processing rower
offers great flexibility and economy in an organizaticn.
Where most of the frrocessing can occur locally but oc:zca-
sional access to a larger computer is requirel, significant
benefits can result from having access locally tu a conmfputer
capatle cf greater piccessing power. A good rule of thumb is
the 80/20 criteria. 80 per cent of the processing should be
accomplished locally and 20 per cent at the 1larger remote
site [Ref. 11]. Included in this concept 1is the avail-
ability of applications or programs not availakle lccallv
but available at remcte locaticns. The Defense Data Network
(DDN) prcvides a good exaaple of this idea.

Comprised of the Military Network (MILNET) and the
Lefense Advanced Pesearch Projects Agency Network (formerly
ARPANET), DDN employs packet switching technology to cornect
various heterogeneous host computers into each network.
Transiarent gateways rrovide inter-net connections. At each
node various application programs are resident. Some are
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conmmon tc many hosts and some are unijue application rack-
ajes. By sinmply using the wuniversal M"TELNET" <command,
another lLost may be accessed and the application prograrms of
trhat fparticular computer may be used as if the programs were
residert at the original host (assuminj access authorization
Las fe€en granted to the user for Loth sites). Aclieving tha
Frocessing power of an entirely Jdifferent host is acccno-
plished in a comrletely transjparert manner. In cther words,
the distance of the remote site remains iridden to the user.

In similar fashicr the concept can be scaled dcwn tc a
muca lower level. In providing the <capability to 1link
micrccom uters, local area networks and office automation
technclogy have generated mass appeal for suchk links and the
concert appears to ke on the verge of receiving wider
acceptance. TLhe implications of allowing multiple users at
various locations tc share software application rpackages
include:

1. more efficient and economical wuse of "off-the-shelf"

scftware;
2. less redundancy and costs of identical aprlications;
and
3. increased individual user productivity.
This can ke best illustrated by examining the approach of
Chemical Barnk, the nation's sixth largest btank in meeting
its information system needs.

Chemical Bank adcpted a portfolio approach in imple-
menting its distributed data grocessing system. ¥Within the
tank's system, there exist tlree separate systems each with
tnree different levels. Placed at the top level 1in each
system, 1is a centralized data processingj cernter. The next
level contains multiple office automation systems (0AS) ani
€each OAS is geared towards a particular function of the
office. The 1lowest level contains microcomputers for

Fersonal computing and are hooked into the office autoumation
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systems. Although the hardware is diversified, sof tware
consistency or compatibility 1is enforced down the hierarchy.
The diversified hardware 1is consistent with tne lank's
portofolio strategy c¢r agproach. 1More specifically, with
different Lardware suites (capital investaments) 1r1isk 1is
reduced and tecknological wuncertainty is dealt wita. An
added advantage of diversifying its computer hardware is
that the lark will have a Dbetter opportunity to remain at
the frontier of computer technclogy.

Functionally, each of the three systems mentioned atove
contain a large scale mainframe used primarily for firarcial
data rrocessing. Minicomputers serve as control hardware for
the ricrccomputers and are considered "mainframes" at the
division level. The microcomputers serve as workstations for
various furnctions including terwminal emulation and word
frocessing. As termirnal emulators, the microcoaputers are
rermitted to downlocad data and to access certain scftware
applications. Software 1is entirely compatible and can be
transported both within each level of a system and acrcss
the three separate systems. Although this is a relatively
stringent reguirement (acquisition of new _software nmust
adhere to this reguirement i.e., be capable of operating on
all three systems ard at each 1level within a system as
well), this consciously imposed management decision permits
a high degree of flexibility for the sharing of software
application packages. A side benefit is that training, main-
tenance, and personnel skills are facilitated.

Another important use of networks is to provide access
to 3ata located at different and often distant sites. An
effective way of illustrating this category of aprplication
is by describing briefly a system currently in place.

The Naval Aviation Logistics Data Analysis (NALIA)
System 1s a major ADDP system installed <for the Naval
Aviation Logistics Ccmmunity. Although NALDA is typicaily
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Because of the difficulty in separating the twc, wmany
organizaticns choose nct to try. For example, a review of
several Iniormation System Supgort pPlan (I5SSP) docurents
submitted to NAVDAC <from major activities for FY 1583-1¢%29
indicated numerous ambitious plans 1in progress OI on tae
drawing tkoard for the developrment of networking projec:s.
Some oI the ISSPs troke out teleprocessing cost, most
however did not. It would seem that the trend 1is to leave
the developnent of the data ccomunications to support these
retworks upr to the ccntractor (at a grice) aad then to allow
the ccst of operating, at least in part (dial-up), the data
communications to be dissolved into the telephone bill. The
piitilosophy in this case would seem to be - if you car't £ind
it, then it must not exist and if it doesn't exist, then you
don't have to manage it.

It seems obvious from the direction, discussed previ-
ously, given by OME, the plans detailed in varions ISSP
documents and general business treands that networks, ~». .:‘e
automaticn, etc. are directicrns of importance to the au.y
and to Navy ADP specifically. As observed by a National

Academy of Science report the reasons are straightforward,

"In many possible ACP applications areas, existing wcrd
processing egu;gment, with 1its versatile irnteractive
editing capability, could be employed as a front end
data preparation Sutsystem; adding processing_arnd coamu-
nicating capabilities” to such equipment greatly improves
its_ usefulness at modest increamental Cost" "{Ref. 23:

p.13].

Should an organization really be concerned with the cost
or structuring of these new technologies? Some comncnh sense
and several sources say - yes! By and large any network will
at scme foint be facing the efrects of the ATET divestiture
and its accompanying change in rate structures. The effect
of this was reviewed in some detail in one trade magazine

which pointed out that,
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recognized as a resource, a valualble one, to t= marnaged and
data communications can easily te defined as the flow ci the
kasic units of that resource called information. One can not
truly te maraged withcut managing the other.

It can be said that one <c¢an not truly manaje what onea
cannct measure. If an organization does not know hcw nuckh
of a rescurce it 1is using or what the use of that rescurce
is costing the organization, how <can stardards by which to
manage the resource te set? The most optimistic answer to
that question would te, "with great difficulty." The accu-
rate ideptification «cf data comaunication cost 1is jyrowinyg
even more difficult as time passes. One of th2 develofpzents
that 1is causing the ccnfusion is the mesaing of telecommuni-
cations and data communications. The two, once treated as
unigue and separate entities, are by and large Leccming
undifferentiable. A good example of this is the Federal
Communication Commissions Computer II decision. 1Ip essence,

due to the difficulty of distinguishinjy between teleccmmuni-

cations (which comes under FCC regulatory status) and data
processing/communications (which is not under TCC contrcl)
the "ccamission gave up trying to classify various services
and types of equipment as belonging to one or the other"
[Ref. 22: p.202]. The trend to merge the two 1is teing
carried forward by many large corporations. Chase Manhattan
Bank, <£for instance, has been reported as plarning to inte-
grate voice, data, ard video on its cable system in the New
York City area [Ref. 22: p.200]. The use of dedicated data

PPN | RPN '_“f . "' .} @

comnunication lines affords a much easier method of managing

LA

data ccmrunications ccst , but, many believe it to be much
more cost effective tc combine their telecommunications and

A .

data ccmmunications. The proliferatior of MODEMs in the
workplace is just one example of the trend toward making
data communication as simple as picking up a telephone.

PRI T
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From the discussicn above it is obvious that data ccmou-

o

A TR

nicaticns and the techknologies that utilize it are tig tusi-
ness. Just to illustrate the point, a minor samgling of : R
recent gcvernazernt contract awards included: [Ref. 20: p.72)

1. A joint T.S. Air Force/Department of the Navy, 329 ]
@iilion, one year contract for the purchase c¢I micro 1
ccmfuter systezs. q

2. A five year, %22.5 million contract by the Departmen*
of Energy £fcr operation and systems integration
support services.

3. A ter year, 336.4 million U.S. Army contract for a

. I R

network to sufppert its recruiting process.
The above sampling represents only a very <mall number
of the hundreds of examples of the money spent on systeas 1
wipich have at the roct of them the process ol data ccaruni-

A

cations. The point is that in an area of such expansion and
of such large investments of noney, the utilizaticn oif
proper nanagenent beccmes more than just important, it is
paramcunt.

E. CCST IDERNTIFICATICN

As alluded tc earlier, data communication is nct a free
good, 1in fact according to <c¢ne recent article, " doving
computer data, for instance, is already a 34.5 billicn tusi-
ness and growing at mcre than 20% per year" [Ref. 21: p.74].
Tata communications is bij, but, the problem is in deter-

OV . FUIISTIIGISS W ST I ., S

pining how big. What does an organization really spend on

L

data ccamunications? It is a guestion that is extremely hard
to answer and in some cases, because of its difficulty, just

ignored. Data commurnications however, 1is becoming so inte-

d T e e

gral to tne ability to utilize the power of computer
grocessing effficiently and effectively that it <can no

longer be taken for granted. Information is rapidly Etecoming
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The answer to tle first question can often be glearned
from fpo;ular trade journals and publications. It is close to
inpossitle to fird an issue of publications written for ani
by computer system designers, operators or users (government
or civilian) which dces not contain articles on networking
or office automation. An article in a recent issue ci one
such puklication picclaimed what is fast becoming an
accepted fact, "The era of office automation is, without a
doubt, here" [Ref. 18: p.68]. The same article went c¢n to
address the second gquestion by statiny,

"once considered arpplicable only to large organizaticos,
the neced for amnd ccst effectiveness of O0fficé automation
are _havirg an 1nc;ea51ng greater impact in smaller,
single-sité, companies"™ [Ref. 18: p.68].

p

The U0.S. goverrment is certainly not inmune to the 9
effect of these new advances. Arlene Triplett, associate ?
directcr for management, Office of Management and Budget, {
(OME&EB) recently said that "over the next few years, federal ]

ajencies will procure tens of thousands of smale scale end-
user systenms and the networks to interconnect then"
[Ref. 19: p-44]. Triplett also indicated that OMB was

requiring all federal agency managers to develop and repcrt é
on strategies for several areas. Included vwere: [Ref. 19: ]
p.44] ;

1. arrlications c¢f new technologies to IRM (Information g

Resource Management) activities in a manner that is
efficient and cost effective to the gcvernment;

2. the reaching c¢f broad interconnection and integration
of (computer) systems; and

3. taking advantage of exrloding technological develop-
ments (in the teles/data communications field) to
maximize productivity and integrate the varicus
media.
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There is one commcn thread among many of these new tech-

nologies such as netwcrks, "smart offices", and office auto-
mation - data communications. In all cases, whether between
word [fprccessors sitting on opposite sides of a room or
conputers standing half a world apart, the £low of data is
tne key that allows the system to function. Mariani empaa-
€izes this point in his chapter or data processing systems
Yy saying, "Hardware reliability is determined by both the

reliability of the nodal complex and that of the network

connecting the nodes" [Ref. 16: p.xiv].

As these new technologies grow so will the demand for
efficient and cost effective data communications. Vord
processing and office automation are front page tcpics of
current times and the phrases are often used interchange-
asly. However, the key to office automation is not just the
act of wecrd processing, rather it is the combining of word
Frocessing with new advances in such areas as comnmunicaticns
and datalkase technolcgy that will acccunt for significant
increases in efficiency and effectiveness within the orgari-
zation. ©One exanmple cf such improvement occurred at Western
Union where, after several work stations were networked, a
monthly report that freviously took 13 days to prepare could
now Le done with fewer peorle and completed in S days
[Ref. 17: p.102]. Time is money and where the intrcduction
of new technologies results in increased employee efficierncy
and effectiveness it can usually be related to a dcllar
value,

If data communications is closely related to these new
technologies then arpropriate Juestions to ask might
include:

1. Is the acceptance of these new technologies here
tcday or is it on the horizon?
2. How applicable are these new technologies toc the

kroad spectrum of organization sizes?
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A. SCOPE

The computer industry is a major component of the
national economy and the business/government way c¢f doing
business. The industry is still growing and obviously sncws
no signs of slowing. In 1970 spending on data processing
accounted for 2.1% of the GNP and estimates have projected
that by 1985 the spending figure will have reached 8.3% of
the GNP [Ref. 14: p.101]. A sizable part of the explosive
growth in spending is brought about by the emergence ci rnew
technologies. The mcve toward distributed and shared data-
bases withinr a company, networks (both local area and long-
haul) and office automation, Jjust to name a few, 1is the
direction of the day.

Why are these technologies so popular? As noted in the
previous chapter, twc underlying reasons seea plausitle - 1)
the cost_ of computer processing has declined consideratkly
over the past <few years and 2) the perceived increasel
potential for greater efficiency and effectiveness offered
by the newver technologies. An IBM report in 1982 high-
lignted the trend <c¢f 1lowered processing cost stating,
"processing that cost $1 in 1952 cost $0.0076 in 1381
[Ref. 15: p.8]. Efficiency 1s a strong aotivator in any
tusiness situation and many believe distributed Jata
Frocessing/retworks are a step in that direction. These
sentiments were echoed by author M.P. Mariani, for exarple,
when he wrote,

"The trend towards prultiple processors/computer networks
- distributed adaata processing offers the "potertial for
more _ccst offective throughput improved system reli-
ab111t¥ and ratural growth patﬁs anong other” features."
{Ref. 16: p.31].
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The concept of packet switching is relatively simple an?i
straightforward. With alternate routes available betweer any
two ncdes, a packet is transmitted through whatever route is
availakle at transmission time. If needed, the packet can be
stored at intermediate nodes for transaission to the ulti-
mate destination as available transmission paths permit. For
pulti-packet messages, the iwmplication is that the first
Facket may be examined at the destination location even
tefore the entire (rermaining packets) message arrives. This
reduces delays and increases throughput for the network. 1In
short, store and forward packet switching networks trarsrmit

racket sized messages from IMP to IMP in a hop scotca
fashicn. [Ref. 13]

The charging algcrithm for store and forward packet
switching networks merit some discussion. With standard

a AN

telephone circuitry, charges are typically based on connec-
3 tivity time and distance. Traffic 1load is not a considera-
tion. In packet switching, the charge is usually tased on
the pnunmker of packets (or bits) and the cornect tire. i
Traffic density may cr may not be a cost factor.
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In the long haul arena, primary focus will be on the DN
since its use has been mandated for all data communication
needs throughout the Defense Department. The DDN enmploys
Facket switching technology pioneered by the ARPANET.
ARPANET was started in 1969 and became operational in 1971.
It originally included 23 host computers and has expanded to
well over 100. To gain better insight to the DDN linkage, a
trief description of ARPANET will be provided.

ARPANET is heterogeneous network in that many different
computers are on the system. Interface is accomplished by
minicomputers. Interface Message Processors (IMPs) provide
capability as store and forward packet switches which can
accomcdate up to <four host computers eaca. Terminal
Interface Processors (TIPs) are store and forward fpacket
switches which can accomodate up to three host computers and
63 terrinals each. Terminal Access Controllers (TACs) are
stand alone terminal ccntrollers attached to IMPs as hosts.
As previously menticnred, ARPANET is a store and forward
Facket switch network. Each packet contains 1000 Lits and
there are at least two separate routes between any two
nodes. Ccmmunication links are wideband and supplied by
comaon carriers. Hessage transfer time is 1less than 250
milliseccnds and one megabit can be transmitted 1400 miles
for less than 50 cents.

In contrast to @message switching which has no limit on
the length of a message, packet switching imposes a strict
upper limit on the blcck size of a particular transmissioen.
This has several advantages. To begin with, no sender can
ponofolize the transmission lines for more than the length
of a packet. Additionally, message packets can be handled in
main memory precluding the requirement of providing addi-
tional disks for buffering variable length messages (as irn
message switching). Finally, packet switching technology
provides for excellent handling of messages in an interac-

tive envircnment.
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purpose cf Jdetecting any contention for the net. In the

thillkENE e di
[

event a collision is detected, the transmissions are immmed-
iately terminated by the stations transmitting. After a

e, S
'u-.-l

random feriod of time, a sending station is allowed to
attempt a retransmission of its message (if the net 1is
clear) and the cycle of monitoring and waiting randomly is

repeated as appropriate. The advantage of this method is
that trarsmission is terminated immediately uapon the detec-
tion of a collision. In other methods, a complete message is
frequently sent before it is discovered that a collision hnas
occurred. Thus, a significant amount of time is saved. The
ETHERNET concept offers simplicity and economy for lcw traf-
fice volume networks. However, in a high density message
situation, it becomes extremely difficult to get a message
transritted.

The third and final way (that will te discussed) of
linking together autcmated offices is the star configuration
offered ty ATET. As might be expected, the star network for
IANs was heavily influenced by the structure of the tele-
phone systen. It is analagous to the telephone systen's
central switch configuration wherein each telephone is
connected by its own separate 1line to a central facility.
Interccnnection between any two phones is accomplished at
the central site. 1Ir the same way, computers can te linked
Ly a central coaputer. All information packets must pass
through the central ccmputer which serves fundamentally as a
contrcller. As a ccntroller, the central computer rprovides
the connectivity and directs the flow of information packets
to the desired destination. It is by far the simplest way to
link computers in a local area network and it is -easy to
inplement. The biggest disadvantage of the star LAN is that
if the central site fails, all traffic comes to a conmrlete
halt. It is probably for this reasoa that ATET also offers
collision avoidance and detection protocol similar to
ETHERNET. [Ref. 12]

73

.........




MM Jhans A e ot i 0ot Ao Shat Satin gy Sem floe 3

A BB A A B el e Y S B W B i YR A el e
- R PP . A .

as 1t circulates around the net. As it passes the transmit-
- ting station, the tcken (bit pattern) is transformed tc a
different tit pattern signifying that the toker and the net
has been seized and that a message follows. The transmitting
station is permitted to attach its message or message packet
to the tcken. Of course all these actions reguire cnly a
small amcunt of time. Included in the message packet is the
destination address and other important routing informaticn.
The receiving station picks off the information as thke bits
propagate around the network. The token is not regenerated
until the message travels back around to the traansmitting
staticn. The implications here are that the receiving
station must provide some form of acknowledgement and that
the sending stu*ion rmray monitor the actual message sent to
(] compare with that desired (to ensure accuracy). Overall,
token fassing suggests a round-robin opportunity for each
staticn to send a message. Another important implicaticn cf
token fpassing is that great care must be exercised to ensure
that the token will not be lost. The network would be at a

standstill since there are only two modes of operation,
listen and transmit (i.e., no station would Le able to

transmit because the token does not exist and cannot be ‘
( seized). This leads to the final important implicaticn of a

token rassing. There must be provisions for detecting that

the token is lost and for its smooth regeneration.

[Ref. 13]

F’ Another popular way of implementing a LAN was picneered
k7 the XEROX corporation [Ref. 12). It is commonly known as
ETHERNET and emrloys collision avoidance and detecticn to
contrcl the transmission of messages on the net. Ir an

4 THERNET, all staticns monitor the net. If it appears that

-'.AJ.lV_A‘."'l'

no station is attempting to transmit a message, a staticn is
rermitted to begin a message transmission but must continu- g
onsly mcnitor the net during the transmission for the )
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tif D. WAYS TO LINK COMEUTERS
[

(

There are many ways to link computers and furdamentally

;‘2 when computers are linked they are thought of as comrrising
a network. Rather than list and describe all the possitle
methods of connectivity, this section will selectively
descrikbe the schemes c¢f interest. Although there are three
different sources for standardizing conrectivity protocols:

1. manufacturers - IBM, DEC, etc.;

2. standards organizations - International Standards

Orgarnization;

3. ccmmon carriers - ATET.
This <chapter will concentrate primarily on the vendor
sources which seem tc be currently dominant.

In lccal area networks, three prevailirg methods for

(] linking computers have beenu adopted by the major suppliers.
Therefore, it seems only fitting that these shculd be
descriked. 1In the 1lcrg haul arena, the connections of the 3
Defense Data Network (DDN) are of primary concern and there- ;
[ 4 fore descriptions of cther types of connection such as radio ..h
' and satellite connection will be omitted. ©Each of the mzeth-
olologies will be presented in the following paragraphs.

With the expectation that IBM will soon enter the local
area network (LAN) market, the mere thought <c¢f IBH's
endorsement should spur on the LAN concept [Ref. 12]. Kith

this ir mind it seems appropriate to first examine the meth-

cdology expected to ke adopted by 1IBM for tying together
computers in a local area network. 1IBM seems to be oriented !
towards token passing as the protocol for implementing LANs.
In token passing, a specially coded electrical signal or bit
pattern (called a token) is continually transmitted
throughout the netwcrk. Phenever a station desires to
transmit a message it must first capture the token. This is
done Ly continuously monitoring for the special bit pattern
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although it has yet to achieve widespread acceptance, it
seems destined to be commonplace in tae future. This can be
Eest illustrated by exanining a fora of electronic mail,
electrcnic funds transfer (EFT) and its impact on the
tanking industry. The banking industry has founrnd that
significant savings can result from reducing (or elimirating
entirely) the deilays in receiving scheduled r[perioidic
payments (for loans etc.) This delay is usuaily referred to
as a "flcat." For example, many banks offer EFT for payment
of mortgage (or other kinds of loans) to the lending insti-
tuticn (both must [participate in EFT). This frees the
borrower from having to remember to mail the [feriodic
(usually monthly) payment and at the same tine allows the
receiving instituticn to "use® the payment immmediately
without the normal f[fostal system or other kinds of delays.
In the acgregate, the savings accrued from the interest on
the individual payments accumulates to a significant amount.
Cther businesses which operate on a credit basis will even-
tually take advantace of this service.

The natural extension of networks as communicaiions
nmedia is teleconfererncing. It is not inconceivable in the
future that conferences, meetings, or appointments could be
conducted without ever moving from one's work locaticn. This
will be enhanced by the availability of video equifpment
connected to the computer network. Many applications can be
€asily imagined. With the availability of memory and rlay-
back features, missed meetings could be "attended™ at one's
leisure. Routine or uninteresting portions cculd be
completely removed «cr only important portions of briefings
need ke reviewed. Summaries by any particular categories
could be made availatkle at the touch of a button. The

applications are almost lipitless.
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of everycay personal applictions as well. For example, it is
rossible for travel agents to work at home with nothing ncre
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than an inexpensive (3200) home computer and a MODEM. These
travel agents have access to airline schedules and scne
passenger reservaticr data and can virtualiy perfora all

operations at home. The natural extension of this idea is to

make this service available to all individuals. In cther
words, travel/recreation arrangements or any tyre of reser-
vations may be made one day entirely within the confines of
one's hcme. There are many examples of personal applications
ard they are only 1limited by the imagination. Anotner
exanple 1s the autcmated newspaper. With the volume of
information in just one Sunday newspaper (New York Times,
for exasrle), it 1is a wonder how anyone could ever
completely read it in one day. Of course, the informaticn is
selectively read because different people have different
interests. This idea can be applied to automated newspapers
in a much more efficient nanner. A reader could more easily
focus cn specific interests or have the irnformation tailored
to a particular taste. For exaaple, a reader could
subscribe to classified advertisemerts for homes only or for
automobiles only. A reader could obtain the latest and most

up to date information on stock market activities, on

sports, or on virtually anything now contained in a tyrpical
¢ newspaper and access could be made almost instantaneously.
E If nothing else, the savings on paper alone would ke very
T’ significant.

The third and final area of network use has to do with
communications. Computer retworks lend themselves to
= providing an effective mediunm for communications and the use
e ol computer netvworks as a communications medium has gained
e widespread popularity in the recent past. An exaamination of
the pusiness sector will support this contentiorn.
Electronic mail has gained increasing popularity and
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thonght ¢f as a centralized, integrated and unifcrm data
tank of aviation logistics data, the true purzose of tihe
systemn is to provide interactive real-time access to this
data by tlke aviation logistics community. Not only is real-
time access available but there are also provisions for
extensive analytical capabilities available to engineers anid
logisticians at remote sites. The end result of this caga-
Fility is to assist the user in solving complex problems and
in making improved decisions. The NALDA concept was spawned
ty the recognition cf the increased importance of rapidly
obtaining accurate logistics data, and the realization that
even if the information was stored in some mechanized forux
that often it could not be retrieved in tinme to bLe used
effectively for managers to make fully informed decisions.
When data was availalble in hard copy form it was guite cften
in the wrorg format, sorted on the wrong parameter, cr not
available from a single source.

A bonus eifect of the NALDA system was the reducticrn or
elimination of unnecessary, redundant, or overlapping data.
This was accomplished by the use of data base management
technelogy. Another benefit of using the real-time NALDA
system was in the analysis process itself. Vith the knowl-
edge that analysis is an 1iterative process, it was obvious
that answers to guestions frequently generated more gJues-
tions and that each successive question was more conplex. In
short, 1remote real-time access to a large universal logis-
tics data base in this case provided capability for aviation
logistics managers to make complex decisions in a timely
fashion. Although frcm varied sources, the data was made
available in one central system and permitted logjistics
manager to quickly oktain relevant and accurate data.

It is readily aprarent that data is ar iaportant element
in information resource philosophy. With this realizaticn,
it is easy to understand previously far-fetched predicticns
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"The recent restructuring of the interstate private line
tariffs has created a cornucopia of options” and progpo-
sals t¢ sift through. The restructuring will have a
51gn111cant impact “on the cost of _aultipoint-iine <ata
ne works{ and cost increases of 35% OL more are not
unusual." [Ref. 24: p.113]

"
N
A
A
M

The article goes on to caution, "The rapidly changingj envi-
ronment and the resultant uncertainty underline the need for

the ability to evaluate the <cost oif various «cgtions"
[Ref. 24: p.113].

The "rackbone" of the netwcrk is not the only cost envi-
4 ronment cf concern. For instance, Anthony Palerpma of ECA
L‘ Cvlix has predicted that the cost of leased private lines
4 (used to hook up the customer to the network backbone) will
[ increase "more than 90 percent at distances of less than 10
miles" [Ref. 22: p.184]. The cost of supporting each ncde

in a multipoint netwcrk is also expected to rise signifi-

DI M K mas b an e

cantly. In fact some predict more than triple 1in the very
near future. [Ref. 22: p.80)]
It is safe to say at this rpoint that data communications
:l is and should be a management concern. It is an aspect of
- design and of day tc day operations that deserves earnest
' managemert attention. How the Navy chooses to manddge€ new
| technologies and the data communications associated with
ﬁi hem is the question c¢f the 80's. However, before delving
too deeply into the future, the next section will review
Eriefly the current Navy policy and procedure in regards to
s data ccmmunications services.

c. ACQUIRING COMMUNICATION SERVICE

LA S s G e
.

1. Lefense Data Metwork

a. Background

In the past the Navy has basically divided the

N n o o A g
T g

communications world into two parts - strictly telephcne
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service, administered by Ccemander, Naval Facilities
Engineering Commang, ard any other, administeredi by
Cormander, Naval Telecomaunications Command (COMNNAVIZLCOYN).
However, this distinction will no lonjer exist as of Cctoter
1, 1564 when all communications will coae un der
COMNAVTEZICCH. Under the area of telecomnunicaticns 1in
sapport c¢f data communicaticns it has further been divided
tetween communications in support of long-haul applicatiorns
and lccal data ccmmounications.

The military has for some time recogrized the
advantages of develofping and managing 1its own national data
netwerk and the AUTCLIN II project was a study aimed at
designing a system towards that end. Concurrently, the
Fossible utilization cf the already Zunctioning ARPANET was
Feing ccnsidered as another alternative. Irn a Deputy
Secretary of Defense Memorandum, dated 2 April 1982, AUTODIN
JI was terminated and the wrilitary departments and the
Cefense Ccmmunicaticns Agency were tasked to develop a
Lefense Data Network (DDYN). [Ref. 25] In that same April
memorandum the Deputy Secretary wmade it clear that the
application or use of the DDN was to be establishment-wide.
The memorandum sgpecified that, "all data communication users
... re integrated into this common user network" [Ref. 26:
p-1]. This decision was emphasized again in March 1983 by
the Under Secretary of Defense for Research and Engineering
as the use of DDN was directed for support of, "all DoD ADP
systems and data networks requiring data conmunications
services" [Ref. 26: p-1]. In January 1983 the Chief of
Naval Crerations requested that COMNAVTELCOY , "....assume
overall rrcject coordination responsibility to plan, prcgran
and manage implementation of DDN in the Navy" [Ref. 25].
The CNC letter also requested that "COMNAVDAC and
COMNAVELEXSYCOM provide technical support for DDN develop-
ment as reguired by the Project Coordinator" [Ref. 25].
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t. DDN System Waivers

The Chief of Naval Operations, in March 1984,
stated that, "Long =-haul and area communications, intercon-
nectivity, and the capability for interoperability will be
rrovided by the DDN" [Ref. 27)]. The same instruction also
directed all ships and stations to ensure that their system
requirements had been submitted to COMNAVTELCOM for inclu-
sion in the DDN Users Requirements Data Base (URDB) and
that, if nct already utilizing the DDN, "aa application for
temporary or Fermanent waiver has been submitted to
CNG (OE-941) via CCHMNAVTELCQUHN, copy to DCA(B610) and
COMNAVLAC (Code 32)" [Eef. 27].

Although waivers for the mandate to use DDN can
te okttained, it is intentionally very hard to support. As
stated in an August 1983 Secretary of Defense message, "The
only reguest for waiver which will be considered are thcse
which clearly show that the DDN <cannot meet the user
requirement” [Ref. 281. The process for acguiring such a
waiver is shown in Figure 5.1

C. The TSR Erocess

The vehicle for gaining tleecommunications lines
is the Telecommunications Service Request (TSR). Detailed
instructions are contained in several references, including
NAVTELCCMINSTR 2880.1E and the Navy Planning Guidence for
Defense Data Network Inplementation, also produced by
COMNAVTELCCM in March 1984. A block diagyram descripticn of
the process 1is shown in Figure 5.2 A message reguest for
telecomnunication service (known as a Feeder TSR) initiates
the process and contains, ".,...detailed technical informa-
tion ccncerning circuits required, locations of all service
required and a schedule for start of service" [Ref. 26:
p.18]. The Feeder ISR is submitted to COMNAVTELCOM who
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WAIVER NUMBER FOR APPROVED

REQUEST

LSER/SYSTIM
SPONSOR REQUEST FOR

JOMMAVTELCO?

(VERIFY
SYSTEM IN
URDB)

' WAIVER

APPROVAL VALIDATED WAIVER

v v

DCA CNO
. (MAY GERANT
' WAIVER Fup <j—-[:
PERIOD LESY
TUAN 2 YFR)

ZS L

{(WAIVER REQUEST FOR
PERIOD GREATER THAN
2 YEARS QR LCA AND
CMNO DISAGREE)

WAIVER
RESOLUTION

DERUTY
UNDUER
SIICRETARY
OF
DEFENSE

° Pigure S.1 DDN Waiver Process.

85

) Lo e e e L. . - . p
DY T RPN Tty WOAT WRAT SLAY AT Wt Y U Sl WD ST S U JIPTAPE VO PR D R L AP WP O, WA R WO PO Aa e S adade s o San ,\_ADJ




Dl B/ R T T T TR W e Catelasd -tbl el it ann st A P S A Dl Rl S

["FOMNAVTELCOM

UstR FIFCDEFR TSR D

E)hAIVER
PROCESS SFT TSR
Fic. 5.1

DCA

[NSTALLATTON
JONTRACTOR
ROAGEMCY

TSC

Deeo

G ORDIER %
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COMMUNICATIONS
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Figure 5.2

Teleccamunicaticn Service Request Process.

86

. . - Y ~ T - -
A 4 PN - st . . c .. .
SRR . e . ) et . L e AL
- e e BTN T AP G, W0 S W TP UL WOl AR I GPGL P, WPe, G W W WIS W 8 S

Ty




ensures that 1) the system referred to is contained in the
URDB and that 2) if the service reguested is for other than
DDN ccnnectivity, it has a waiver numker already approved
and assigned to it. Upon completion of the review a TSk is
forwarded to DCA for review and issuance of a teleccmamunica-

tion service order to acguire the necessary circuits.

d. DDN Funding

The DDN is supported by the <Communicaticns
Service Industrial Fund (CSIF) and the Navy provides monies
to the TSIF to support the use of the DDN by Navy subscri-
ters. The programming and funding responsibilities, as
rfroken down within the Navy, are outlined in the Navy
Planning Guide for TIIN Implementation. They are 1listed as
follows: [Ref. 26: p.A-1]
1. CNO
Provide funds to the CSIF to
ke used by DCA for Lackbene
cperations and acguisiticn of
network components, cryzto
devices, backbone trunks,
access lines and MODE ¥s,
development of "standard"
software and acgqguisiticn of
"standard" host front-end
Frocessors.
2. CCMNAVTELCOM
Progranming anad funding to
isplement the DDN prcgranm
within the Navy, which
includes site surveys of node
installation sites.
3. Node Host
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Proyram and fund site prejpara- §
tion, utility sugport, base
cable upgrades, technical
control modifications.
4. Subscriber
BProgram and fund fer the
war

following: soit e interface

developnment, if required;
L;. interface haridware acguisi-
4 tion; interface software main-
tenance; interface hardware
maintenance; software acquisi-
tion; training; packet utili-
b zation charges wien

{;_ It should be noted that the actual hook-up is at
;f no cost to the subscriber, as the DDN Project Management
Cffice will provide access lines from hosts and terrinals to
il the DDN eguipment. Also, for the moment, wuse of the DDX is
» at no charge to the user. However, cost chargeback al jo-

rithms are under study and, as indicated above, once settlied

upon users can expect to pay a utilization rate for the use
() of the DLN network.

?- 2. 1local Area Data Communications

Although no hard, fast rules exist that separates
. 4 "long-haul" from "short-haul" (¢or Local Area) data compuni-
: cations, 20 miles =seems to be brought up as a rough stan-
dard. The OPNAV instruction on Navy policy in regards to DDN

provides one reference to the "20 amile liait". It states,

"As _a rule _of thumdb, if a dedicated line/terminal
Lequires _a "long-distance" 1link to _access a host systen
(1e.‘ distance greater than_20 miles, or outside cf a
s lccal metfopclitan calllng area), it is a candi-

N [Ref. 27].

host - :
date for direct connection to DD

—rm aaom s a
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Commurications aspects of a large, application-oriented 3
system is approved and managed as part of that majecr systen :
under the Life <Cycle Management concept. But the gquestion ' ;
that comes to mind 1is, "What about nonapplication-oriented ,
1LANs?". Conversations with NAVDAC, code 30, indicate that ;
this 1is an area of some concerrn as there is nc current f

-
instruction setting standard procedures or a centralized |
1

review and approval in regards to this emerging area.

At present, if a command on a base wants to install
- office automation or tie together various offices within a
building, it is generally a decision and fundinjy requirement
a left up to that local command. If the decision deals with
i tying together varicus (and already existinjg) computers/
| terminals spread out cn a base, it is one that is tc be made
< by the tase commander and perhaps the individual major clai-
pants involved. Even if a command wants to hook into an
already existing commercial LAN (say within a large metro-
Folitan area) there is no set instruction to deal with stan-

dards of review or apgroval. The final decision, in regards
to stand alone LANs, has been basically laid in the lap of
the entity that is gcing to pay for it. This is nct neces-
sarily tad but it dces leave room for tae introduction of
significant problems. In many cases, due to a lack of
cnboard expertise inm such areas and being unsure if any
centralized Navy expertise exist, the tendency may Le to
just call upon the vendor. If the vendor has a good presen-

tation, builds up what seems like definite needs and cffers
what appears to be the "perfect" solutions to £ill those
needs, the Navy client will many times give the go ahead.
The proklems lie in the fact that the same lack of expertise
in these rapidly changing technologies is the same lack of
expertise that may make the Navy client too dependent on the
vendor's evaluation c¢f regyuirements, problem identification
and technological sclution. The result may be less than

T\ TERAPURICIUN | _JRTrianIes
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optimal, both from the standpoint of the user/client and the
Navy as a whole.

The idea of Lelping Navy units and organizations in
such areas as: defining data communications needs, evalu-
ating data communications protlems, selecting current solu-
tions from current technology, reviewing vendor suggilied
analysis and solution proposals, etc. is a central focus of
this thesis and is discussed at length in the follcwing

chapters.
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' VI. MANAGEMENT ISSUES

et bl cinnei,

A. TATA COMMUNICATICNS - SERVICE OR RESOURCE?

The question asked in the heading of this section is a

central element in the management of an information system.

sl

The decisicn on the classification of data communications is
one that will define the boundaries of the system tc be
managed under the heading of Information Resource

S

Management. The guestion is really one that runs deeper than

just a dictionary definition Ltecause the classification also

affects the prevailing management attitude toward data
communications and as such can affect the euntire management

structure. l

Is data connunications a service or a resource? The y
answer may vary from rerson to person and from orgarizaticen

l to organization. In most, if not all, cases the individual b

answer is «closely related to their attitude toward IRY in

general. If the orgarization treats data processing and the

information it produces as a service to support other func- ]

; tions, then they are most likely to see data communicaticns i

as just ancther service. If, on the other hand, the organi- ]

zation has adopted the currently popular view of infcrma-

tion as a corporate resource and asset then it is alsc more 1

) likely to treat data communications as something other than i

a service. Many organizations are developing an attitude

that treats iaformaticn as a resource and the organization's

ability to produce, disseminate, and control information is

) considered an executive responsibility of some elevated

status. Given this attitude it seems to be a logical exten-

sion that the ability to transfer information - data ccmxu-

P

nicaticns - nust also be treated as a resource tc be
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rlanred, developed and managed within the organization*s IRY
structure.

Just as there 1is not an across the bLoard acceptance of
the IFM ccncept, the labeling of data communicaticns 1is
equally as diverse. Even in academic studies, as was noted
Ly author Victor Fuchs, ™Some studies include transpcrta-
tion, «communications, and puklic utilities in the Service
sectcr; cthers exclude these" [Ref. 29: p.14]. The differ-
ence, as to whether one labels data communications as a
Iresource or service, may seed like a minor point to sore.
But it should be noted that many times the label something
carries can have a definite effect on how it is treated.
management style and a resource or asset managed by a proac-
tive management style. A reactive management style takes a
more pnparrow view of the role of the entitvy that is the
service. The service exists, waits to be called upon, and
then reacts to that call to provide the amount of service
requested. Certainly this is not to say that there is no
management taking place in this enviroanment. Costs are moni-
tored, efforts to rrredict future demand may or may nct be
taking place, 1if the effort is being made the estimate is
usually tased on a review of historical data. Alsc, once
callied upon, the aprlication of the service up to the level
requested may be managed to scme extent to try and ensure
eificiency and effectiveness in regards to applicaticn tech-
niques. Still the [revailing attitude is one of - when
called upon, react. The private telephone system mayv be used
to illustrate this pcint. The telephone company will install
one cr mcre telerhones at a residence after a call is placed
indicating that telerhone service is desired. They are reac-
tive to the call for service. W®hile they may have estirates

for a general demand fpattern, they do not have estimates for

a specific house. Nor do they just show up at your door
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step to =ay, "Let us estimate for you how many telephones
you really need to re efficient and cost effective, given
your specific needs.® ThLey really do not concern themselves
witn the efficiency ¢f a specific residential set-up (in
regards to user needs), as long as they receive what they
charge on a monthiy usage basis.

Froactive managerert, on the other hand, carries with it
the ccnnotation of a different set of attitudes and manage-
ment style. Under this style the manager treats the entity
as a rescurce or asset to be applied ajgressively as well as
efficiently and effectively. The manager is fully aware of
the organizationt's gcals and objectives and sees the job as
that of actively seeking out ways to use the resource in a
manner that will facilitate the achievement of the organiza-
tion's gcals. The manager nust seek out opportunities to
utilize the resource, not sit back and wait for oppcrtunity
to come to his door. The manager must go to the user, wcrk
to understand the user's needs, help define real need as
opposed to perceived need and view the user's needs in the
context cf the more brcad organizational needs. Once that is
accomplished the marager's expertise can-then be used +to
Lest match current technology to user need.

The issue then of the defining of data coamunications as
a resource or as a service is far from trivial as it deter-
mines how it will }e managed and in the long term its
usefulness to the organization. The answer to the gquestion,
"Is data communicaticns a service or a resource?" is really
to Le found 1in the attitude of the organization toward
information management in general. Since data communicaticns
is really the transfer or flew of dinformation it seenms
reasonable that one can not really be separated from the
other. As cbse.ved by consultant James Morgan,

Telecommurnications is generally melting into MIS/dp_and
office automation. Joining télecommunications and data
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rocessing is _no_lcnger a__bcld steo., It's the commor
hing to do. [Ref. 22: p.218]

Major <ccrrorations have also adopted this view in their
rlanning for future direction. In his book dealing with the
inner workings of IBHM, author Rex Malik noted that back in
the mid 1970's IBM products were, "Y....predicated on the
notion that communications and computing are now inextri-
cably intertwined" [Ref. 30: p.443].

The labeling of data communications as a resource cr as
a service is an issue to be settled by each organizaticr. It
must however, e addressed with full awareness of the
current trends in technology, of the connotaticn ccnnected
with the respective labels, and of the relativa2 importance
within the organization of information management tc the
long terr success of the organization.

B. IERM

The Information Resource Management (IRM) framework was
discussed at some length in Chapter 1II of this thesis ani
this section will amcunt to supplementary remarks. IEM is
defined in as many ways as there are authors who have
written about the sukject. It seems however, that one ccazon
denominator among the definitions is the idea that organiza-
tions need to take ccntrol and manage the entire infcrmation
environment (under tleir control) as a whole. To do other-
wise would seem to invite <confusion, inefficiencies and
lower overall effectiveness. The managjement focus is on the
entire irfcrmaticn system not just on its separate parts. In
he authcrs' opinion that system is a means of collecting,
recording, storing, fprocessing and communicating inforazation
to satisfy the requirements and processes of all users. It
seens that article after article and book after book stress

the fact that the three key areas of data processing, office
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automaticn and teleccmmunications are <converging into c¢ne
broader area of "infcrmation processing". A recent book by
James Cash, Warren YMcFarlan and James HcKenny stresses on
several occasions this merging of technologies with state-
rents such as, "Rather, the technologies of computing, tele-
communications and office automation aust be thought <c¢f as
froviding, in aggregate, a cozmon cluster of rolicies and
nanagemert focus" [Ref. 31: p-28]. The authors go c¢n to
express two of the major reasons why they believe these

techneclcgies mnust be managed as a single entity.

The first is the enormous level of physical interccnnec-
tions which 1ngrea51n%ly must take ~place between the
three tecanologies. hé second _major reason 1is that,
today, execution cf projects utilizing any one of these
%no%?gleszecoses very similar manageméent problens.
. :p.

The title "Information Resource Management" carries
somewhat misleading connotations. An organization can not
really manage "information". It can not manage it because
information, in the furest sense, is not a physical entity.
Information is a mental perception and its transmission is
by electrical impulses. What can be managed however, are the
Feople, eguipment, document flow, electronic data flow
routes and the management structure involved in the infcrzma-
tion process. Another very important issue then becomes the
management sStructure associated with the elements, Jjust
mentioned, that constitute the information resource struc-
ture. Since this 1issue alone could provide an ample toric
for further study, the focus here will be <confined to the
element cf data communicatiors and the new technolcgies of
IAN, cffice automaticn, etc.

Should data conmunications be managed separately from
data processing? As with all issues there does not exist a
100% ccnsensus on the answer, but, the trend may very well

o - - - . T e e e R
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e as e€xrressed ky Cash, AcFarlan, and McXenry,
"Increasingly, the trend is tc merge voice and data coamuni-
cations policy and orerations in a sinjle departaent, typi-
cally located within tne DP? department" [Ref. 31: p.77)].
These authors foilow this statement with what they believe
to be an example of the benefit of suck an organizational
shift,

For example, a large bank recently installed a system to
manage voice_ _and_ data traffic by controlling Switches
and Iine utilizaticn. The system reduced theif ccmmuri-
cations till by 35%, with 1improved service to _both the
data rocessing e€ffort an voice communications.
[Ref. 31: p.77]

It seems clear that the answer to the issue of whetter
data comrunications apd data frocessing should remain sera-
rated is tending toward the view of integrated technologies
and integrated management of those technologies. This
cpinion has been exrressed by many including the National
Acalemy of Science, "A far greater potential exists for
improving the overall management and conmand-decision
Frocess of the Navy through a fuller use of an infcrmation
systen, more broadly defined" [Ref. 23: p.15]. Cash,

McFarlan, and McKenny also express this sentiment 1in
addressing the area c¢f planning,

The glanning process must be considerably broader in_the
rang of technolcgies_ it covers than | just data
groc3551ng. It must'deal with the technologieS of elec-
ronic commanicaticnss, data processing, office automa-
tion, stand-alone minis, _and so forth both separately
and 1n an integrated fashion. [Ref. 31: p.232]

Much of this trend toward integrated management is kteing
dictated by the increasing popularity of such technologies
as office automation, networking, voices/data integrated
circuits, etc. Office automation, for example, is no lcnjer

regarded as just a couple of word processors sitting on
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desks. It is actually the <ccugling of word rrocessors with
comnunications and data base technolojies, electronic pail,

L A0 nn SR A o de o sl o

‘% ard others that really provide the potential for increased
efficiency and effectiveness in the organization. Civilian
industry has, Lty and large, moved 1n the direction of
considering data communications and Jata processing as
pleces of the same technoloyical management pie. A recent
survey ncted that, "Three quarters of the nearly 1600 survey
respondents said data communications responsibility rests
with MIS/DP" [Ref. 32: p.28]. The issue of separating data ]
communications <from data processing may be one that is

answered by the continued evolution of new techrolcgies,

kut, at the present it is still one for today's management

to review ard decide upon. The insightful will dc so with an
eye toward the future.

C. INTRODUCTION OF NEW TECHNOIOGY

The introduction ¢f new technology is an occurrence that
every crganization must face. The frequency of that cccur-
rence varies from organization to organization, kut, the

introduction of new technology can not te avoided forever if

the organization is tc maintain any kind of acceptatle level
of eZficiency and effectiveness. The 1issue at hand then is
the "rest" way of identifying, evaluating, incorporatirng,
and orerating new technologies within the framework of the
organization. The maraging of the introduction of new tech-
nologies is a complicated and time consuming affair that is
fraught with potential problems in both technical and organ-
izational areas. The proper management of such an evolution
is of significant importance to the organization and worthy !
cf higher management concern. ]

Several issues are contained in the paragraph atove. 1
These€ include:
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1. Should an organizaticn expend funds into ERSD to
develop new technology or should the organization be
satisfied with utilizing advances made by otiners?

2. Who will be tasked to keep up with the emerging ot
advances?

3. #ho will evaluate organizational needs in the areas
affected by emerging technologjies?

4. Tho will match new technology capabilities to organi-
zational needs?

The akove is not an inclusive list, but shoull make it clear
that this is not an area to be taken ligatly.

The first questicn to be addressed deals with the deci-
sion to irvent new technologies or to utilize those invented
ky others. Obviously to get into the imnventing cycle wili,
in most cases, mean large investments in funds and for most
user organizations this is just not feasible and not ir line
with their basic ttusiness goals. The more reascnatle
approach for most is to evaluate new technology as it
emerges and to adapt cnly those that fit the needs of the
organizaticn.

Computers and data communications are rapidly advancing,
technical fields. As pointed out by Cash, McfFarian, and
McKenny, "There is nc need for a firm to adopt leading-edge
technology (indeed, many are ill-eguipped to do so), but it
is inexcusable pnot tc be aware of what the possibilities
are" [Ref. 31: p.12]. In fact William F. Synnott, author
and Senior Vice President for 1Information Systems ani
Services Div, Bank of Boston, believes that, "keeping up
with and using and ccntrolling, such gquantum leaps in tech-
nology represents the major challenge facing infcrmatiorn

systems managers in this decade" [Ref. 33: p.104]. Keeping
up with technological advances is important and time
consuming. In facing the [roblem the answer becomes a
management/organizaticnal issue. Nonetheless, the decision
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must te made as to whkat organizational unit/function will be
assigned that —responsibility. Should each unit withir the
orjarization be respcnsible for keeping up with advances or
should a nmore centralized approach be taken? As inferreil
fron the rprevious gucte, Synnott feels that meeting the
challenge of evalvating the [possible applications of
advancing technologies falls within the realm of the infer-
mation system manager's area of responsitility. Synnott
describes what he feels are three asrects to meeting the
challenge. These include: [Ref. 33: p.104]

1. Creation of "layered" architectures which will inte-
grate all conputer and information resource systems
within each organization;

2. Connection of all elenments of the layered information
systems by zeans of a centrally designed and
ccntrolled corporate communications systea;

3. Differentiating between corporate data bases and the
various ones reqﬁired by organizational units, whil=
at the same time supporting transfers of infcrmation
tetween the twc types of data bases.

Cash, McFarlan, and HcKenny also firmly place the
responsitility for awareness and evaluation of new technolo-
gies in the hands of the Irformation Systems Manager and
€zplain their reasons as,

a ga;;__ important part of its
I STET ﬁanagementL mission is to scan
eadin -edve te hnclogies ard make sure that the orgarl-
zation is “aware of heir existence. It represen
critical mass, responsible for conveying khowledge of
the existence of this technolog and of"now to usé 1tz
to arg prog riate clusters of poten%lal users. By virtue o:
its "central locaticn it can conceive where  potential
interccnnection_ between the needs of different user
roups exist and it_can help to facilitate their connec-
ion. [Ref. 31: p.36

*<IUI

The alkove are two oprinions representing one side of the
issue, <cthers may feel that individual units within their
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organizations have tlte expertise (and time) within each unit
) that is capable of keeping atreast of and evaluating rew
tj ) technologies. As 1is the case so often the ansver may bde

orjanizaticn dependent.
The last gquote in the preceding paragraph leads into
other connected issues - staffing, evaluating new techrolo-
iz gies in terms of user's needs, and the evaluating of user's
needs in the first place - that must be addressed in teras
. of where responsibility will be placed. Generally speakiay
: new technologies are introduced into ar organizaticn with
I. the idea that by doing so it will perait the organizaticn to
hanlle increased volumes of work or provide new or improved
services or 1increase managerial effectiveness or possitly
all three. The goal of managing this introduction of rew
® technology is simply to enable the organization to better
use current technology and to improve the integraticn of
that technology intc the organization. To keep atreast of
and evaluate new technologies takes an investment - time.
ﬂl The new technologies must be examined as to what services
: they rproduce, who the potential users are, and what degree
of success and =satisfaction can be expected from the

- service.

i] It would seem that this evaluation could take place at
| one of two levels within the organization. The function
could either be centralized or assigned as a responsibility
of each organizational unit. The discussion now relates to
° that found in Chapter II, section D, if the responsibility
' is assigned to each unit to do, then there is a cost to the
unit associated with that decision. As has been stressed, to
: keep up with and to evaluate emerging technologies takes an
o investment of time and expertise on the part of the organi-
zational unit performing the function. In order to perform
this new function each unit wculd either have to hire the
expertise (at a cost) or draw from its present staff
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(assuming the expertise regquired was already present in the
unit) which detracts from the fuaction which they were
frevicusly performing (cost of opportunities foregone). The
possikility also exists that because of the wunit's limited
view of the organization its evaluation selections and
implementations may be short ranjge answers to narrowly
defined froblems. While in the immediate lbest interest of
the unit ccrcerned, the decision may not be in the lcng term
test interest of the crganizaticn as a whole.

The second ortion then is to utilize a certral pocl of
expertise which would be tasked with reviewing and evalu-
ating new technologies and possible applications of these
technologies within the organization. In an organization
which utilizes IRM ccncepts the pool, placed within the IRHM
division, would be at a level in the organization which
allowed them to be aware of the strategic goals cf the
organization and evaluvate new technologies accordingly. 7The
team cf experts must be able to understand the goals and
then evaluate new technologies in the context «cf their
potential contributicn to reaching objectives that will make
the organization's 1long term goals achieveable. As empha-
sized in the guote ficm Cash, McFarlan, and McXenny (printed
eariier in this secticn) the key is "appropriately staffed®
and to add staff incurs a cost. The question would then be
how btest to mnmaximize the return for the cost incurred. To
staff such a function centrally, as opposed to staffing each
irdividual unit, wculd seem to provide some economy of
scale. Also, 1if a central fool (due to time available to
apply to the task, or a higher level of expertise, or
tarough lenefits derived from shared knowledge, etc.) can
frovide ltetter decisions on choosing and integrating new
technclogies then the cost of additional staffing zay bLe
offset Lty organization-wide benetits derived from those

decisions. It may be worth remembering that in the area of
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choosirg and applying new tecihnologies, excessive conserva-

tisu can result in missed bkenerfits and unrealized cost
reductions. On the other hand, uninformed or premature
attempts to utilize pew technclcgies can result in rather
expensive disasters. The question or issue to be decided is
at what level in the organization to place that responsi-
kility so as to test avoid the above extreme consequences.
0f course, a third option is to allow units to individu-
ally contract out for outside consulting and industry repre-
sentatives to come in and 1identify user needs and the
appropriate technologies to meet those needs. The advan-
tages, from the user's viewpoint, may be a sense of control
irn  that the unit can pick the who and the when cf the
consulting service. The unit may also feel that the recca-
mendations will be more tailored to its specific needs since
the outside consulting service will be concerned with only
that units needs and not with any broader view of the entire
organizaticn. '

The broader view of this issue addresses the ccncern
that the unit's judgement may become based on perceived
needs vice real needs. Thus they may be influenced into
kelieving that what the industry happens to want to sell is
what they need. The costly result being that the unit ends
up with what exactly what it asked for - not what it needed.
Also, lost is the opportunity to build a corporate knowledye
cf protlems matched with solutions that could be transferred
or utilized from one unit to the next. This theme was vociced
ky Edwin Odisho, a senior system analyst at NASA's John F.
Rennedy Space Center, when suggesting the advantages of
borrowing on the experience of others, "If I have one fiece
of advice, 1it's to find someone else who has had the sanme
kind of problems you have, but is a little bit ahead of
where you are"™ [Ref. 34: p.84]. Put in different terms, the
danger of individual wunits inventing the wheel 1is not only
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the wasted cost oi reinventing the same wheel, but also the
Fossitkility that they will all come up with the same sgjuare

wheel.

L. TECHNCLOGY TEAHN

1. Internal vs. External

Ol B I

Among the 1issues discussed in the previous section
was the one concerning the staffing of individual  units
within the organizaticn with sufficient technology expertise
to keer up with and evaluate new technologies versus q
staffirg in a more centralized wmanner to periorm that Zunc-
tion. For the purpose of the discussion to follow the exper-

hmiind

tise rocl will be referred to as the "tecanology tean". Also
briefly mentioned was the the option of using contracted

AL

consultants to perform this same function. These issues will
e liscussed in still further detail in this section.

The first gquestion to be considered is why any

K

organizaticn or unit within an organization would go outside
cf its internal resources and make use of external sources. .
The reasons can of course vary, but author Harry I.
Greenfield provides, as one possible set of factors that
influence an organization in such a decision, the following:
(Ref. 35: pp.37-39] 1

1. The desire tc produce (a product or service) at a

B, YRR

lcwer cost thrcugh contracting out, Jdue to econonmies
of scale; N
2. Desire to increase quantity of output by making use
of a contractor firm's (or any organizaticn outside

the boundaries of the unit level in question)
personnel, which are needed on a full time basis,
cather than than by expanding the basic producing
organization; and
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3. Need to tap tle expertise of specialist who can keep
the firm abreast of technoloyy, assist in updating,
rinimize risk and provide guidance in respect tc the
firm's growth.

If the decisicn is made to perform the functicn at
the individual basis, but without adding to the staffing
level of the units, then the process of deciding what to
give up must take place. The reader is referred to Chapter
i1, section D, for a detailed description of what is
involved in such a [frocess. If the decision is made to
centralize the functicn and utilize a technology teanm at a
more corrorate level, then another possible 1issue arises.
The issue can be phrased as, "Should the user unit be
rejuired to use the rarent organization's team or should it
ke allowed to <choose between that team or consultants fron
outside the organization?"

For the parent organization to provide an additional
service involves a cost to the organization. That cost can
either ke absorbed, 1in an accounting sense, as overhead or
charged on an as used basis to those units of the organiza-
tion that use the service. Costing schemes and algoritams
can ke very complicated and possibly unigue to the partic-
ular organization and service in question and is not the
focus of this discussion. In general however, if a charge
system is to be used the orgapization will want to at least
recover the cost of providing the additional service. A
detailed discussion of this, as it relates to the IPM frame-
work, can be found in Chapter II, section C. One side of the
issue raised here is that if the potential wuser of the
service 1is allowed the freedcom of choosing between the
organization's Technclogy Team or a similar service avail-
able outside the orgarization and if the user kncws the cost
to be charged by eacl, the user can (as discussed in Chapter
I, section D) make the decision kased on least cost for
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similar services. The result will be good for the user in
that there is a cost savirgs for the unit and may or may rot
te advantageous to tlte organization as a whole.

Cn the other hand, if the user is required tc use
the orgarization's Technology Team, the cost to the user may
or may not be greater but the organization as a whcle rav
derive greater benefit. The reasons being that ty requiring
units to use the organization's Technology Team the cppcrtu-
nity for growth in the expertise and corporate knowledge is
increased with the result that it may add to the effective-
ness and efficiency c¢f the team. Also the advantage of tech-
nology transfer across the organization, of solutions more
attuned to organizational needs and in «concert with the

rganization's long term goals and strategies <can be
attained. The cauticn here however, is that the fact that
the user is limited to wusing only the organization's tean's
service takes away tle incentive for efficiency that usually
is present in  a competitive situation, such as the omne
descrited in the previous paragraph. Therefore, the orgarni-
zation must substitute other measures that will <ensure the
neced for efficiency is not lost.

2. ILe Organization Technologjy Teanm

If an Organization Technology Team is to be forred
it must Lke done with a goal of providing guality service,
and the right service, at a minimal price. Ian Angus has
suggested considerations for users to be aware of when
reviewing proposals provided Ly telecommunications consult-
ants that could act as well as a check list for a Technology

ol A iaden

Team to evaluate its own standards. Angus menticns the
follcwing areas of considerations: [Ref. 36: p.69]
1. Cornsultants understanding of the users reguiremerts. f
2. Technical experience level of consultant. ]
1
3
|
R
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3. FPragratic apprcach - does the consultant apply appro-
priate technology to the problens or does he attemzt
tc force tte client to fit into rpreconceived
ratterns.

4. Ethics.

5. Maragment experience.

6. Ccncern for detail.

7. Current knowledge of technology.

8. Relative consulting staff size.

The question of the size and make-up of such a tean
is also a valid one and the answer is closely tied to the
organizaticn it*tself. kelated questions aiso include, "Is the
team to function in a reactive or proactive style (as
defined in section A of this chapter)?" and "What is the
scope cf potential «clients?" If the team 1is reactive *+
at least initially, the demand may not be of any great .:vel
and a large staff would be underutilized. If the sccpe ~
rotential clients is to be held small then both the demand
would be expected to be lessened and the potential techkno-
logical appglications could be narrowed and expertise 1in
fewer fields would be required to be staffed. On the cther
hand, the team and the service they are to provide is to be
treated as a resource. Then, if it is to be arppiied
organization-wide and in a manner that maximizes the poten-
tial effectiveness and eificiencies offered by new techrnolo-
dgies, a rproactive style is more likely and a brcader
foundation of technolcgical expertise is required. The tean
may actively seek tc identify data communications protlems
rather than wait for users, who may or may not be in a rosi-
tion tc even recognize the scope of the problems or of the
Fotential value to e gained from technologies thkat are
Froperly applied.

lastly, orgjanizational change, whether to acccmmo-
date the forming <cf a new functional unit like a
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Technological Team or redefining organizational resgonsibil-
ities in acknowledgement of technolozical trends (ie.
mergying of the teleccrmmunicaticans, data communications, and
data processingy fields) always faces some resistance ard is
never to be done withcut due consideration. One may however,
wish tc consider the following points maie about a
siaccessfiul giant in the computer field, "As the 1market
changes, so IBM will change the organization as well as the
lines of responsibility and communications" [FKef. 30:
p.-257]. Also,

If there is _a trick_ to IBHM, it lies_in its belief in
structure and its arility, almost reflex, to allct cnc¢
man c¢r however many men are required to look after any

task at hand _and dc so9 uickly once management hLas soO
decided. ([Ref. 30: p.273%

It should be remembered that to <change for the sake of
cnange 1s wasteful, but to change 1in recognition of the
rresent as it stands and in gpreparation of the future as it
is perceived is management's duty.
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reasons  include tc 1ncredse system reliability, to
izate [rocessing power in a logical way, ard to proviis
v and flexibility.
os€ly related tc the reasons ror linking computers are
t:i.2 uses. These uses fall essentially under three princijial
rie=. The first category of coaputer network use
concerns access to rrocessing power. The second iavclves
access tc data and the final category relates to emplcyinyg
Computer networks as a communications medium.
To 1illustrate the relative iamaturity of computer
networks, scme of the ways to link computers were discussed.
Three Jifferent methods for linking computer hardware
(including peripherals) 1in a local network drevail ard are
associated with different vendors. They are collision avoid-
arce and detection, token passing, and star. In the long
haul arena, a descrirtion of the method of connection used
ir the DIY was described since it is the principal vehicle
for meeting DOD data communications needs.
From tue overview of the reasons for, the uses o¢i, arni
the ways tc link computers, the reader should have gained a
"feel" fcr the kinds of problems which information systems
managers at all levels must address. In a very general way,
tnese fprcblems fall under the headings of control, function,
and location. More specific, some of the problems include:
1. different vendcrs have different 1line control croce-
dures which make interconnection of different
machines by telecommunications very difficult;

2. incompatibility in the different network architec-
tures;

3. software inccmpatibilities exist with different
vendors;

4. data btase management systems are incompatikile; arnd

5. internetting is difficult.
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charges are based on recoupment of previous years' gains or
losses. Although the situation may £facilitate budgeting at
the user level, it ccnceals the actual costs and makes the
decisionmakingy process for customer managers difficuit. 1In
other wcrds, <custorer managers must use the stabilized
charges fcr compariscn purposes with the price of comfpeting
services. Alternatively, a two or taree year horizon nust
te adopted 1in develcriny the actual costs to compare with
marxet grices. The administrative burden of adopting the
latter approach may be costlier than the benefit value to be
derived from 1it. Although it may be simpler to use the
stabilized rate charges for the economic consideraticns, it
also carries with it cther implications. 1In any given year,
the stalilized charges will most 1likely be 1less thar or
greater than the prices from competing sources. Depending on
the year in which the service 1is acjuired (most 1likely when
the charges are less than couapetitors), the following year's
charyes could very fossibly be higher than comgpetitor's.
Tils foses a unicue challenge to customer manajers.

The vehicle for recoupment of the operating costs at
each cf the NARDACs is the chargeback system. Typically,
chargeback systems suffer from many unsatisrfactory c¢cnse-
quences including ccmplexity in the calculation of the
charges which user management may find difficult to inter-
pret. The NARDAC chargeback scheme seems to manifest similar
shortceomrings. dowever, this is mitigated to an extert by
the statilized rates.

In order to provide better foundation <for discussicrh,
the next chapter focuszed primarily on the details of linkinjg
computers. First of all, the reasons for linking computers
was presented. Basically, the reasons revolve around
harnessing data, Frocessing power, applications, or any
computer resource in crder to make the resource convenierntly
available to users in a completely transparent manner. Otrer
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the tecnrolegy choice grobler and the product wmix groltlen.
These decision protlems are fundamentally no different than
those which exist at all levels within the Navy. Thereiore
the IERMY rrccess for seeking their solutions would be appro-
priate for Navy use. Finally, without some form of structure
to tlie orgarnization and the associatel incerntives, rewvards,
and renalties, the IRM systea could not operate eifectively.
¥ithin the Navy there are comnmensurate forms of incentives,
rewards, and penalties as wvell as the needed structura.

rrom a user standpoint, the IRY system £focused on
aspects cf costs and tenefits given that Central Managemant
provided a given budget. Users within an IEM system would
talance costs (including opportunities forgone) with
tenefits including intangible ones. The kinds of considera-
tions when confronted with the option to acguire a new
service was presented with varicus alternatives to arrive at
a satisfactory decisicn. Aspects of in-house versus buying
in the ccmpetitive market were discussed. 1In short, a trief
outline cf the kinds cof considerations which users must take
into acccunt were provided. Clearly, these considerations
are equally as applicable from the Navy's perspective.

To establish that NAVDAC ani1 its satellite agencies are
indeed ccnfronted with the kinds of considerations present
in an IRM system, a trief overview of the NIF system within
NARDAC was provided. With the transition to NIF funding,
NAVDAC's clients, the users, also become more invclved in
the IRM kinds of considerations. OUnfortunately, the buyer-
seller relationship ketween NAVDAC and its customers is more
complex than that which exists in a typical private sector
entergrise. As noted previously, one of the biggest differ-
ences results from the NIF imposed requirements for stabi-
lized rates. Stabilized rates provide for a measure of
predictatility from the user's stand point. However, the
true costs for the =services may not be evident since the
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A. SUMBARY

Throughout this study, the authors sought to estabiish a

framevwcrk from which logical conclusions could be drawn and

ST~

meaningful recommendations could be nade regarding the role
NAVDAC should play in the area of data communicaticns. 3By
employirg Informaticn Resource Management philosophy founded
cn eccnoric considerations, it was hoped that corclusions
would leave 1little rcom for argument. The IRM system was §
deliterately described at a low level in order to facilitate

reader understanding and so as to permit application at a

P S

much higher 1level by abstraction. The high level in this

case, of course, would be Navy-wide or possibly DOD-wide.

By eguating Central Management to the OPNAV level,
OPNAV's role as the cverall system manager and cocrdinator
of the organization's activities becomes more e€vident.
Similar equivalency is apparent when matching other organi-
zational components of the Navy with those descrikted in the
IR system (see 2.1). In this same vein, the concepts and
processes of decentralized planninjg, coordination, and
control within the IEKM system seem to be directly apglicaktle
to the Navy's organization. With respect to the Jdecision-
making lehavior of each of the IRM system components 1in
regard to such issues as capacity, technology, and product )
rix, dgreat similarity also exists when a coamparisor is made
Eetween the IRM system and the Navy's structure. Although
the IEM decisionmaking process was illustrated by seeking
the solution to the capacity choice problem alone, the
process itself was the important aspect. The process is
equally as applicable to other decision problems including
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within the Navy. This concept or something similar reeds to
ke pursved in order to fill a need that was so <clearly
articulated by the National Academy of Sciences regarding
the arpplication of new technology to improve organizatioral

rerformance. The findings report:

Units at various 1levels within the Navy appear to have
no _rlace to turn to receive good _advice Oon how their
information systems might best_ be developed technicall:
or to receivé appropriate guidance in making the tas

changes that information syStems rejuire. Thé conmittee
believes that providing eadership, assistance, and
guidance ip_sysStems afe functions tnat ought _to Dbe
readllg available to almost every organizational unit
with the Navy.
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form. Tle question rcw becomes one of where the teaa shoull
ke located orgyanizationally. Shoull the tean be unlec
NAVDOAC? NAVTELCOM? The steering comnittee? Moreover, tine
more practical <question of how the team should ke furnded
arises. The following paragraphs provide a soluticn to this
problemn and uses the NAVDAC organization for impleaentation.
The same approach could be applied to the NAVTEZLCOM crgani-
zaticn or to the steering committee as appropriate.

The competitive environment of ADP services caused by
the introduction of NIF funding makes the implementaticn of
a Technology Team more difficult Within the NAVDAC organiza-
tion. To deal with this, the authors' recomanend that tae
team le pmission funded for a specified period of time, Ior
example, two years after formation. Users would be free to
utilize consultants cr the organization's Technology Tean.
In all 1likelihood, the users would take advantage c¢f the
"free" service. This would benefit not only the user tut
also the Technolcgy Team. As noted previously, it is impor-
tant to Luild the «ccrporate knowledge (history) and the
technology rtase. An introductory period would provide the
opprtunity for developinj these two essential ingredients.
Additionally, an opportunity for establishing a good reruta-
tion for the team would be provided. Therefore, it would be
imperative that the team be staffed with professiorals,
knowledgeakle and able to deliver useful results. After the
period of mission funding, the Technology Team could be made
available on the "oren market". 1In other words, the tean
could be contracted cut on a reimbursable basis for services
as required. This, cf course, implies that by this time the
team must have refined its operations to the point that it
can provide a price competitive, quality service. There are
many fotential benefits of the Technology Team concefpt. The
Furpose here was to rrovide a skeletal introduction to stinm-
ulate thcught on hcw to improve data communications services
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develorment emanating <from the upper echelons (Central
Management) could be provided by this tean.

» Ccnsistent with the theme of retaining flexibility in
strategic planning, 1i.e., it should not ke a single grarn-
diose [plan, the Technology Team would proceed in small
incremental steps. TFirst and foreazost (after forwaticn)

i could ke to size the data communications problem. This coull
te acccmplished for common or (Jeneral problems existing
throughout the user community. Focus could then turn to
individual units within the organization for more specific

! problems from the tof down. These data communication surveys
could form the baseline for developing the overall strategic
Flans which again would be suakject to continuous change and
adjustment.

3 A tasic tenet of design is that it is driven by organi-

zational needs. Whether or not a wuser component of the

organization elects tc use the Technology Team, the organi-
zational needs must not be discarded. Freguently, the

overall organization's needs are unimportant or unkncwn to a

unit ccmponent at a lcw level. The Technology Team could be
enployed to ensure that reguests are aligned with the
overall organizaticn's needs. In the event a consultant is

N/

used by a user component instead of the team to develcyp its
data communications requirements, the team could be used to
review the vendor's analysis or proposal. This review woulid
re performed to ensure consistency and compatibility, to

» match technology with need, and to ensure relevance tc the
overall crganization's needs. A Technology Team under the
auspices of the steering conmmittee seems to te the anmost

PR, AR |

logical and 1ideal isplementation for providing the needeil
’ data ccomunications services to users. Therefore, the

il W

authors strongly reccmmend that this approach be taken. ZIhe
recurring question of who should be responsible fcr data
communications services again arises but in a different
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C. FRECCMMENDATIONS

In crder for individual units to approach any accegptatle
level of effectiveress in aprlying new technologies to
rresent and anticipated data communications problems, they
mist gain current and reliable information and direction. As
a result, the units must obtain information from vendors/
consultants or from expanding their individual staffs with
experts in the various emerging technologies. As discussed
ia an earlier chapter, vendors can ke inconsistent in their
applications and nct concerned with broader organizatiornal
concerns. Expanded staffs tend to be expensive, wunderuti-
lized and, when taken from the broader top down organiza-
tional view, redundant.

An executive level Technology Team (NAVDAC 1level) or
perhaps Technology Teams distributed at the regional sites
(slightly decentralized at the NARDACs or at NAVTELCOH
regional divisions) <cfiers many advantages considering the
relative immaturity of network technology, the rate of
change of ADP technology, and the current state of the Navy
in relation to state of the art technology. A Technology
Team at the NAVDAC/NAVTELCOM level could allow for focusing
on the strategic relevance of user's request for data commu-
nications services. The team could be responsible for fplan-
ning and the organizational direction of data communications
ty formulating the previously mentioned overall strategy for
data communications. This wculd also imply that the tean
mist be apprised of the Navy's organizational goals and
objectives. The team could be used to provide the central-
ized control for setting standards and for the selecticn of
network architecture. #ith regard to data design and
tardwares/software selection, the team <could provide the
strong coordination with users to ensure overall consistency

and compatibility. Any usage decisions or applications
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with it were discussed in detail in Chapter VI, Secticn C.
Fundamentally, the key issues referred to the determination

e

ol organizational (user) needs and whether the evaluation
process to make this determirnation should be done internaily
or externally and whether or not a central group should be
enployed for this function.

P
PadChd i
[P

Frcm the outset, the object of the research was to find
cut what role NAVDAC should play in providing technical
advice/suppert to 1its Navy custonmers. Perhkaps this focus
was tooc narrow and a broader perspective should have been
adopted. More realistically, the question can Lbe rephrased
to "%ho in the Navy =should provide technical advice/sufpport
to its data communications users?® It seeus evident fronm
the arquments presented that a real need exists for this
service. Further, «hoever becomes the appropriate instru-
ment for effecting telecommunications in support of AD?
applications, complete cradle to grave support must be
provided in a competitive fashion. By this, the authors
mean that the users should be free to select services from
conpeting sources (ccnsultants, etc.) but with consideration
to life cycle aspects. The principal guestion of hcw the
Navy should serve its data communications customers rerain.
There are probably many ways including the establishment of
the rreviously mentioned steering committee (similar tc a
corporate IS board), and the irplementation of survey teans.
The authors submit, however, that whichever way is chosen
all must first focus cn sizing the problem. For this reason,
the following recommendations for a Technology Team as
discussed in Chapter VI seem appropriate. The compositicn of
the team is deliberately omitted since it is a subject which
requires even further study and it is within the prerogative
of Central Management (NAVDAC, NAVTELCO4, or the steering
committee).
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virtually every compcrent in the system and therefore virtu-
allv every dJdecision regarding its managenent. Long range
pianniprg in this area, therefore, nust consider various
dimensiors. These dimensions are basically: the setting of
standards, the selection of architectures, the selection of
hardwaressoitware, usage decisions, the design of the data,
anrd agrlication develcpmert. Moreover, these dimensions must
ke considered from tke aspect of control, i.e., centraliza-
tion, decentralizaticn, mixture of centralization and decen-
tralizatien, or strong cooperation between central
management and the decentralized components.

Without any reservations, standards must be set at a
highly centralized level to ensure uniformity throughout the
organization. In addition, the selection of computer network

architecture must be strongly certralized to ensure future
compatibility and growth. Both data design and hardware/
software selection requires close working relations Letween
central management and the decentralized users. Usage decis
sions and applicaticn develorment are dimensions which can |
be a mixture of centralization and decentralization. In '
cther words, some usage decisions or applications develcp-
ment can flow from the top down while others can be initi-
ated at the local level. [Ref. 11]

Armed with this cverall strategy, the guestion c¢f hcw to

deal with rapidly changing technology remains. In view of
the relative immaturity of network technology yet the
increasing acceptance of its utility, Central Management's
problems remain formidable. Because computer network tech-

ORI . DN

nology is relatively immature, new innovations and implemen-

tations are constantly occurring. As wide spread acceptance
is achieved, concerns for the proliferation of incompatitle
systems arise, particularly in view of longer range project-
ions for the need tc have inter-network capabilities. The

introducticn of new technology and the issues associated
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teleccmnnunications managers. In all fairness to NAVIELCCH,
corrorations in industry generally do not have structures
comparakle to the Navy's. 1In other words, separate teleccm-
municaticns managers within ccrporate organizations dc not
exist. Therefore, ADP staffs were forced to accept data
communications respomnsibilities. Consequently, the Navy's
situatior is unigue. Still, 1lessons learned can ke applied
in a general sense. Ncre specific, the new NAVTELCOM organi-
zation which will be effective 1 October 1984 seems tc lend
itself to the kind of structure needed to manage data commu-
nications as does the current NAVDAC organization.
Noticeably absent frcr the NAVTELCOM organization, however,
is the provision for data communications specialists at each
cf the regional divisions. This is imperative if NAVTELCOHA
is to become the Central Manager of data communications.
Inasmuch as COMNAVTELCOM and COMNAVDAC are, in a sense,
type ccmmanders of their respective services, each would
seem to have valid reasons to assume overall management of
data communications services within the Navy. With Dbcth
organizaticns reporting to the same OPNAV code, it would
seel mCIre€ appropriate to implement a steering committee or
information systems tcard comprising members of both organi-
zations. The resolution of any problems can be accomplished
at the 0P-94 level. 1In this way, a more coordinated effort
could ke applied to the assessment of costs and kenefits
associated with decisions on the entire spectrum of informa-
tion resource managenent (including data communications).
Whether NAVDAC or NAVTEICOM should be the Central
Manager of data communications cannot be resolved at the
authors' level. Irrespective, something must be done to
ensure that management does not lag the rapidly changing
technclogy. One way is to develop a workable strategy that
can be applied independent of the technology. As the
arteries of informaticns systems, data communications affect
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and AIP ry merging fpclicy and operation aspects of the two
in a single organizaticnal entity, typically within the DP
sectior. This is further supported by industry surveys
(Chapter VI, Section E) which note that the majority cf ADP
data ccmmunications manragers believe data communicaticns )

.‘;"

r2sponsitkility rests with the DP community. For example, at

ST
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9. R. Grace, a diversified %6.2 billion multinational firnm
- that operates in 47 states and 43 foreign countries and cne it
ﬁ of the world's largest companies, there is one director for N
F" both voice and data communications - Robert Norian. Rithin ;
the conmrany there are a heterogeneous collecticn of a
7

networks, "pockets" cf networks, that serve the company's
largely autonomous divisions. On the question of the fprob-

lems he faced with a stronger data background than voice,

Norian stated:

It was a plus Dbecause as the technology of switchin
systens mmoved frcm, electromechanical " design towar
computer driven design, it was a npatural evoQlutionary
stef. Therefore thé jargon, the understanding of how
thesSe things yorﬁed was a hatural step. It was a“ccmfor-
table transition.

. 11

I suspect that the reverse would probably be a little
more difficult for people, and I have seen that. It _is a
little more  difficult for traditional voice peofle tc
move into the data sphere. ([Ref.

N Y

In keeping with the authors' theme, history seems to
favor DP leadership as the wmost logical choice for managing R
data ccomunications. As noted at #.R. Grace, the trends in '

private industry sugzrort this because the DP staff was
forced to learn about telecommunicatioas before teleconmmuni-
cations personnel became involved in DP. Additionally, the

[P community has been exposed to life c¢ycle management

requirements with the attendant capital investments.
Finally, if a classification of DP managers in the agjre- \
grate can Le made, it is tkhe authors' opinion that they
would Lte closer to froactive than the classification of
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develorment 1is asscciated with a proactive management
rhilosophy. What this entails is a framework £for grcwth.
Specifically, what is needea, as James Martin states, is

«ss.. _DOt an _all-entracing, grandiose plan but a frape-

work which will germlt stép-Dy-step growth, . each steg

suitalbly small. ke segarate steps Should £it dintc an

overall framework =0 as to have whatever degree of carfa-

bility and interccnnectapnility is beneficial to he

Egr;orﬁglon as a vwhole, now and in the future.
ef.

in essence, flexible planning and in particular strategic
planning is paramount. With consideration towards preventing
recurrence of past ristakes, data communications must be
treated as a resource, in the authors' view. By doing so,
IRM philosophy can prcvide the framework for data communica-
tions rarnagement.

As stated in an earlier chapter, "information" cannot be
managed in the sense that it is not a physical object or
thing. Father, infcrmation resource management entails the
managemernt of the peorle, equirment, facilities, procedures,
structure, and other related oljects involved in the flcw or
process c¢f providing information. From Chapter II it was
learned that basic incentives, rewards, and penalties are
essential for managing the various system components by
Central Management. Unfortunately, within the Navy, direc-
tion (incentives, rewards, and penalties) for data communi-
cations criginates from an entirely different source than
that which provides direction for information systems. It
was previously noted that COMNAVTELCOM will socn have
cverall responsibtility for all communications (both data and
voice) while COMNAVDAC provides central management for ADP
matters. Organizaticnally both report to the same CPNAV
code. COrperationally, each has its own separate marnagement
styles, influences, and requirements. In contrast, private

o-ganizations have mcre closely aligned data communications
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VII. ANALYSIS AND RECOMMENDATIONS

—— e e ——— ——— o ——

A. INTECDOUCTION

A frequently articulated justification for studying
history is that it rereats itself and lessons can ke learned
to preclude previous disasters, fiascoes, and mistakes. This
ijea seemrs to have equal validity and application 1in the
ADP/data ccmmunicaticns arena. For this reason, the urnder-
lying theme of the authors' analysis is focused on the past
ar.d the lessons that can be derived from it. In contrast,
the recommendations are presented with a view towards
preventing the recurrence of similar mistakes in the future.

B. ANALYSIS

The question of whether data communications is a service
or a resource seems tc¢ be fundamental to whether or not IRH
Fliiiosophy is to be adopted by an organization for managing
data comtunications. The answer will have profound iampact ou
the management actiors and perceptions. TIf data ccrmmurica-
tion is treated as a service, an examination of history
suggests that a reactive management style, as roted in
chapter VI, will prevail. The implication of this style is
taat c¢f a "rig bang" approackh. In other words, a "wait and
sce" attitude is dcminant and this often leads to the
reasoning that all «can be made better in one fell swocp by
means ofi a single plar; a panacea. This cannot possilkly work
in the ADP environment as demonstrated by past failures.
Clearly, the lessons learned from the short life span of ADP
could not have been forgotten. The concept of evoluticnary
development in the ALF environment should now have a strcng

foothold in the minds of system managers. Evoluticnary
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With the foundations established, the next chapter
providel an expanded discussion of ADP and data coamunica-
tions. First of all, the marriage of thne two technolojiss
was fresented as 1inevitable. The reasons (discusszd in
chapter 1IV) £for networks have become more justifiakle,
largely Lkecause of the increasinyly favorackle Erice/
performance ratio <¢f hardware and user perceptions of
greater efficiercy and effectiveness. Although evidence
(expert oginion) was presented in support of wide szread
acceptance of network technology, the authors' have reserva-
tions about the maturity of the technology. These reserva-
tions stem from the management issues outliined at the end of
the preceding paragrarh. Irrespective of these, the key
point is that networking 1is becoming more important to
ocrganizational entities of all sizes and is rapidly gaining
increased acceptance. It is getting bigger and bigger and
Frojecticns support continued growth.

To remove all doubt that data communicatiors 1is a
management concern, aspects of costs were discussed in the
next sectior. Wwith the understanding that data ccmmurnica-
tions is not a "free good,"™ the guestion becomes one of
determining just how much is expended on this resource. Ttis
is an extremely difficult gquestion to answer, particularly
with the union of telecommunications and data ccmmunica-
tions. The problem of ferreting out data communicaticns from
teleccmuunications was illustrated by the FCC's decision to
abandon its efforts to classify various services arnd equip-
ment as either data c¢r voice conmunications. The trend in
corporations has been to consolidate the two. This again
raises the guestion ¢f who should be responsible for the
cverall raragement of the two.

Within the the Navy, all coamunications support (whether

data communications or telecommunications) wiil fall under
the purview of a sirgle organization, NAVTELCOM, as of
122
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Cctober 1, 19384. 7Tc¢ acqguire support, in the area of data
comnmunications, different procedures exist depending ou
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whether the request is for 1lonj haul data communicaticns or
local. In the long naul area, use of the DDN was marndated by
SECNAV in order to achieve the advantages of having a
national data networx. DDN system waivers are approved only

if the regquester can prove that the DDN cannot meet the
user's reguirement. The TSR is the vehicle for acjuiring
communications support.

The next chapter focused on key management issues
leadinc to the analysis and recommendations portion of this

thesis. Basically, the issues revolve around organizatiornal
needs and how to keep pace with the continuously changing 1
technology. The ideal vehicle for dJdealing with new tech-

nology seems to Le the use of a Technology Team in concert ;
with an informpation systems steering committee or board.
Within the Navy this steering commitee should Le akove the
NARTCAC/NAVDAC 1level in order tc ensure that the overall
organizatioral needs are met. The Technology Team can be

e

placed orjanizationally under the steering committee, under
the NAVLAC banner, or under the NAVTELCOM organization.
Irresgpective of where the teanm is located organizationally,
there is a real need for its implementation. This, inr short, f
is the essential element needed for both ADP and data ccamu- 1
nicaticn managers to meet the challenges of the future.

B. CCNCIUSIONS

In conclusion, the future holds nmany challenges for
ADP/data conmunicaticns managers. The key to success will be
the lessons learned from the past and the ability of these
managers to use these 1lessons to better plan ahead yet

ol bt o A e,

remain flexible in the face of rapid changes in technology.
NAVDAC, as the ADP expert, and NAVTELCOM, as the communica-

tions exrert, must prcvide this needed leadership.
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9.

10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

LIST OF ACRONYMS

ACP - Automatic Data Processing.

ADEE - Automatic Data Processing Ejuipment.
ALS - Automated Data Systean.

AIS - Automated Information Systenm

ATET - American Telephone and Telegraph.

AUTODIN - Automatic Digital Network of the Defense
Comrunications Systeam (DCS) for record communica-
tions.

CNO - Chief of Naval Orerations.

CCHMNAVDAC - Ccmmander, Naval Data Automation Ccmwmand.
CCMNAVFACENGCOM - Conmander, Naval Facilities
Ergineering Ccammand.

CCHMNAVTELCOM - Conaander, Naval Telecommunicaticns
Ccaomand.

DCA - Defense Conmmunications Agency.

DCS - Defense Communications System.

DCD - Department of Defense.

DCN - Department of the Wavy.

DF - Data Processing

GAO - Government Accounting 0ffice

LCM - Life Cycle Managenment.

MEP - Marginal Physical Productivity

NACDAC - Naval Data Automation Command.

NALDA - Naval Aviation logistics Data Analysis Systen
NCS - National Communications Systenm.

NIF - Navy Industrial Fund

OfM - Operaticns and Maintenance.

CHMB
OPNAV - Naval Cperations

Office cf Management and Budget.
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__ 26.
27.
' 28.

29.

30.

FMS - Resource Manajenment Systea

SECDEF - Secretary of Defense.

SECNAV - Secretary of the Navy.

TEC - Total Prcductivity Curve

TSR - Telecommunications Service Regquest.
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